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(57) Abstract 

The invention relates to acetic acid derivatives of formula (I) and pharmaceutically acceptable derivatives thereof and salts 
and solvates thereof, in which X* and Y», which may be the same or different, represent CH or N ; X2 represents CH or, when 
represents CH, may also represent N; represents N or, when Y> represents N, may also represent CH; Z represents N 
or N+R5; Ri represents a hydrogen atom or a hydroxyl, C|^alkyl or 2,2,2-trifluoroethyl group; R2 represents a hydrogen 
atom or, when both X^ and X^ represent CH, may also represent a fluorine, chlorine or bromine atom or a Cj^alkyl group; 
R3 represents a hydrogen atom or, when both and Y^ represent N, may also represent a Ci^alkyl or hydroxymethyl 
group. R4 represents a. hydrogen atom or, when Z represents N, R"* may also represent a Ci^alkyl group; R5 represents a 
Cj^alkyl or phenylCi^alkyl group; R6 represents a hydrogen atom or a Ci^alkyl group. The compounds inhibit fibrinogen- 
dependent blood platelet aggregation. 
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PIPERIDINE ACETIC ACID DERIVATIVES AS INHIBITORS OF FIBRINOGEN-DE- 
PENDENT BLOOD PLATELET AGGREGATION 

TWs invention relates to acetic acid derivatives, to processes for their preparation, 
5 to pharmaceutical compositions containing such compounds and to thar use in medidne. 

It is widely accepted that the glycoprotein complex Gp Ilb/nia is the fibrinograi 
bindmg site on platelets that mediates the adhesive function required for platelet 
aggregation and thrombus formation. We have now found a group of non-peptidic 
compounds which inhibit fibrinogen-dependent platelet aggregation by blocking the 
10 binding of fibrinogen to the putative fibrinogen receptor Gp Ilb/nia complex. 
The invention thus provides the compounds of formula (J) 



15 



30 




and salts and solvates thereof in wluch 

X' and Y', v^iich may be the same or dififermt, represent CH or N; 
Xr represents CH or, when X' represents CH, may also represent N; 

represents N or, when Y' represents N, may also represent CH; 
Z represents N or >rR'; 

R' represents a hydrogen atom or a hydroxyl, C.^alkyl or 2,2,2- trifluoroethyl group; 
represents a hydrogen atom or, when both X' and X' represent CH, may also 
25 represent a fluorine, chlorine or bromine atom or a C,^alkyl group; 

R' represents a hydrogen atom or, when both Y' and Y* represent N, may also represent 
a C,^alkyl or hydroxymethyl group. 

R" represents a hydrogen atom or , when Z represents N, R" may also represent a C,^alkyl 
group; 



SUBSTITUTE SH^ET 
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represents a Q^alkyl or pheayIC,^aIkyl group; 
R^representsahydrogenatomoraC^^alkylgroup. ..^ C."v«U 

I.theformulaethatfollow.thetern."ring.A.^-rmg.B--an^ 

herdnafterbeusedto describe certain rings of formula®: 



I 

R- 




0) 



0.e.e„3miomers).Th.in««ia.indude.-lsu*»on««a«d^^ 

trifluoroacetic add. . ^ , 

confounds of fon^Ia 0) and ..hs and solvaUs. i.dudi»g aU «u«»nenc and opuca. 
30 lbnns.andim«ut«thereof(e.g.racenicniau«s). 
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It is to be further understood that the present invention includes pharmacuetically 
acceptable derivatives of the compounds of formula (I). By pharmaceutically acceptable 
derivative is meant any pharmaceutically acceptable ester or salt or solvate of such ester 
of the compounds of formula (I) or any other compound which upon administration to the 
5 recipient is capable of providing (directly or indirectly) a compound of formula (I) or an 
active metabolite or residue thereof. 

It will be appreciated by those sldlled in the art that the compounds of formula (I) 
may be modified to provide pharmaceuticaUy acceptable derivatives thereof at any of the 
functional groups in the compounds. Of particular interest as such derivatives are 
10 compounds modified at the carboxyl or amidine fiinctions. 

Thus compounds of interest include carboxylic add esters of the compounds of 
formula (I). Examples of such esters include C,^alkyl esters, more preferably Ci.3alkyl 
esters, such as ethyl esters. 

Other compounds of interest as pharmaceutically acceptable derivatives include 
15 beiizoylanudine, alkyloxycarbonyl amidine and dialkyloxyphosphinyl amidine derivatives 
of the compounds of formula (I), which may be prepared by transformation of the amidine 
group. 

It will be appreciated by those skilled in the art that the pharmaceutically acceptable 
derivatives of the compounds of formula (I) may be derivatised at more than one poation. 
20 It will be further appreciated by those skilled in the art that carbo?Qrlic acid ester 

derivatives of fonnula (I) may be useful as intermediates in the preparation of compounds 
of formula (I), or as pharmaceutically acceptable derivatives of formula (I), or both. 

The term 'alkyl* as a group or part of a group means a straight or branched chain 
alkyl group, for example a methyl, ethyl, n- propyl, i-propyl, n-butyl, s-butyl or t-butyl 
25 group. 

In compounds of fonnula (I), the following meanings are preferred: 
X* and both represent CH; 

and both represent N; 
Z represents N or N^R^ where represents a methyl or benzyl group; 
30 Z most preferably represents N; 
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V} represents a hydrogen atom; 

R' represents a hydrogen atom; 
5 R..„p«se«sah,droge»aU>«oran«ftjlgr»Band 

R«n,ostpreferably«?rcs«.«sal,yd.og«.»»|n. ^^„p.Rnsp«fe«bly 
menR'«P«s««»«M<«toorlm»»««om«aC^gr 

toAeposHionmeutotheanMtefuncdon. ^ „„^<^ „f Referred 

It is ba understood tot the preseat awentKffl »«« an CO 

10 and^cgronpingsrefetiedtoabove. 

pfc^otogicaByacceptaHesate^tdsohatestheteot 

Otkerpref^cot^oftheht^nfionn^ud. 

,^[4^4^A.ninohninon».h,0phe^ 
«U^,H.methylpipetidi,tos.lts.inchKhngph,-o« 

^a.d.eac=tateandp^o,o.c*^e^^ 

,^^l^dineacetateandphysio.os.*a«ep^e^^ 

llphne.h,.e.M4-I4^H=»ni-h»non.eth^V3.p>^ 
^eHdh.eace.3.eandph^.icaU,ace..a«e^^^^^ 

ri-I>bneth,i«MM4-W-J«te-^ 

solvates thereof «ri a» K^meridinel- I'-acetate and 

1 i-Dtaethyethyl 4.[4.(3rfnotoon.eth,0phen,na.4-b.P*-'tae] 

pUdopcally acceptable «l.s and soha.es there.* 



15 trani 
oxoel 
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1,1-Diniethylethyl 4-[4-[4-(aminoiminomethyl)phenyl]-l-piperazinyI]- l-piperidineacetate 
and physiologically acceptable salts and solvates thereof; 

l,l-r)imethylethyl 4-[4-[4-(aniinoiniinomethyl)-2-bromophenyl]-l- piperaanyl]-!- 
piperidineacetate and physiologically acceptable salts and solvates thereof, 
5 1,1-Dimethylethyl 4-[4-[4-(ammoiminomethyl>2-methylphenyl]-l- piperazinyl]-!- 
piperidineacetate and physiologically acceptable salts and solvates thereof; 
Ethyl 4-[4-[4-(aniinoiminomethyl)phenyl]-l-pipera2dnyl]-a-niethyl-l- piperidineacetate 
and physiologicaDy acceptable salts and solvates thereof; 

1,1-Dimethylethyl r-[4-(aniinoiminomethyl)phenyl][4,4'- piperidine]-l-acetate and 
1 0 physiologically acceptable salts and solvates thereof; 

trans-4-I4-[4-(Aniinoiminomethyl)phenyl]-l-piperazinyl]-l- 

[2- (14-dimethylethoxy)-2-oxoethyl]-l-(phenylmethyOpiperidinium salts, including 

phydolo^cally acceptable salts and solvates thereof, 

cis-4-[4-[4-(Aminoiminomethyl)phenyl]- 1 -piperaanyl]- 1 • 
15 [2-(l J- dimethylethoxy)-2-oxoethyl]-l-(phenylmethyl)piperidinium salts, including . 

physiologically acceptable salts and solvates thereof; 

ds-l,l-Dimethylethyl 4-[4-[4-[aniino(hydrox)inuno)methyl]phenyl]-l- piperaanyl]-3- 
methyl-l-piperidineacetate and physiologically acceptable salts and solvates thereof, 
trans-4-[4-[4-(Anrinoiniinomethyl)phenyl]-l-piperaanyl]-l^ 
20 2-oxoethyl)-l-methylpiperidinium salts, including physiologically acceptable salts and 
solvates th^eof; 

4.[4-[4.(Ainino(hydroxyiniino)methyl]phenyl]-l -pipera2inyl]-l- piperidineacetic acid and 
physiologically acceptable salts and solvates thereof; 
4-[4-[4-(Imino[(2,2,2-trifluoroethyl)amino]methyl]phenyI]-l- 
25 piperazinyl]-I-piperidineacetic acid and physiologically acceptable salts and solvates 
thereof, 

4-[4-[6-(AnunoiminoniethyI)-3-pyridinyl]-l-piperazinyl]-l- piperidineacetic acid and 
physiologicaUy acceptable salts and solvates thereof; 

4.[4.[4,(Aniinoiminoinethyl)phenyl]-2-methyl-l-piperazinyl]-l- piperidineacetic acid and 
30 physiologically acceptable salts and solvates thereof; 
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2^^1-»e4jIpP=AS»»« alts, mdudo-g P 

solvates thereofi j-..! v acetic add and physiolosJo* 

acceptable salts and srfvatesAereoe ^ ^ ^^^i.,apeHdin=a««teand 

pSysiologicaHy acceptable salts and sol«.esfl««^ 

jH4-(Atnmohni«on,etb,l>»phe.^l-P^ 

^.^gM^acceptablesaltsand^J^^-J^^^^^ 

^^a».p.a..esa..s»l».- 

4efc»mofa»cenfc»bttu.««-™^«''^-"" ' 

and solvates HiHeoe -j ,.! l.acelie add and pl^raoloP"* 

.5 V.[4-(Annno,nto.»U«0pM»m4,4-4«««l^ 

„;^le salts and solvatesthereoe . ^^^wj-hydroxy- 

^^l^An^nc^^^netHyOl^e.^-^"^ 

^ea^M^phe.^.O^OPiP^^'*^'^' 

and solvates thereof, aanvll l-(2-M««y'^' 

20 Ms^WMA»inoinnnome,h!flph=MH-W=^^^^^^,^ 

,,.^lKpb«9lmetb,0piP«i*»^«''^'^ 

4.rl[4-tt(E.hoKycaAon,0antoolu..b.on«thjflph»^^^^ 

U«le.,^lM4-W™noKm^^*^) 
pperaztayH-l-piP"*""^"™""^ 



30 
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4-[4-[4-|Imino[(methoxycaibonyl)ainm 1 -piperazinyl]- 

l-piperidineacetic add and physiologically acceptable salts and solvates thereof 
1,1-Dimethyiethyl 4-[4-[4[[(diethoxyphosphinyl)aniino] iniinoniethyl]phenyl]- 
l-piperazinyl]-l-piperidineacetate and physiologically acceptable sahs and solvates 
5 thereof; 

4-[4-[4-[[(Diethylphosphinyl)amino]iminomethyl]phenyl]-l-pipera2inyl]-l^ 
piperidineacetic acid and physiologically acceptable salts and solvates thereof, 
1 , 1 -Dimethylethyl 4-[4-[4-[(ben2oylamino)iminomethyl]phenyl]- 1 -piperazinyl]-l- 
piperidineacetate and physiolo^cally acceptable salts and solvates thereof; 
10 4-[4-[4-[(Benzoylamino)uninomethyl]phenyl]-l-pipera2inyl]-l-piperi arid and 

physiologically acceptable sahs and solvates thereof; 

I,l-Dimeth3de%l 4-[4-[5-[amino(hydroxyiniino)methyl]-2-pyridinyl]- 1-piperazinyl]- 
1-piperidineacetate and physiologically acceptable sahs and solvates thereof; 
1,1-Dimethylethyl 4-[4-[5-(aniinoiminomethyl)-2-pyridinyl]-l- piperazinyl]-!- 

IS piperidineacetate and physiologically acceptable salts and solvates thereof; and 

4-[4-[5H^Aminoiniinomethyl)-2-pyridinyl3-l-piperazinyl]-l- piperidineacetic add and 
physiologically acceptable salts and solvates thereof. 

Compounds of formula (I) inhibh blood platelet aggregation as demonstrated by 
studies performed on hunum gd filtered platelets (GFP) using a Bom-type optical 

20 aggregometer (Bom, G.V,, 1962, Nature, 194, 927-929). 

In view of thdr fibrinogen antagonist activity, the compounds of the presort 
invention are of interest for use in human and veterinary medicine, particularly in the 
treatment or prophylaxis of thrombotic disorders. Particular examples of thrombotic 
disorders are known in the art and include occlusive vascular diseases such as myocardial 

25 infarction, cardiac fatalities, angina, transient ischaemic attacks and thrombotic stroke, 

arteriosclerosis, vessel wall disease, peripheral vascular disease, nephropathy, retinopathy, 
postoperative thrombosis, pulmonary embolism, deep vein thrombosis and retinal vdn 
thrombosis. The compounds of the invention are also of interest for use in the 
prophylaxis of peri- and postoperative complications following organ transplantation 

30 



.QI iFa.Q"r?-r? itzz ouirrcr-r 



pCr/EP92/02588 



WO 93/10091 



l^ijjljj^ cardiac md renal), CO 

fc™^(noraph,siolo^caa,accep«b..»^«^ 

^iacMjuKiKfflwfl'O""""" vw»<«its or a«ir other compoB^ 
^^^adiuncave^erap^Wudc^ro^bo^^ - 

»Wa.es are conv»ie«.y adn»««ed » ^.^ „^„,Won coniprisin. 
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for use in human or veterinary medicine. Such compositions may conveniently be 
presented for use in conventional manner in admixture with one or more physiologically 
acceptable carriers or excipients. 

The compounds according to the invention may be formulated for administration in 
5 any suitable manner. The compounds may, for example, be formulated for topical 

administration or administration by inhalation or, more preferably, for oral or parenteral 
administration. 

For oral administration, the pharmaceutical composition may take the form of, for 
example, tablets, capsules, powders, solutions, syrups or suspensions prepared by 

10 conventional means with acceptable excipients. 

For parenteral administration, the pharmaceutical composition may be ffven as an 
injection or a continuous infusion (e.g. intravenously, intravascularly or subcutaneously). 
The compositions may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles and may contain formulatory agents such as suspending, stabilising 

15 and/or dispersing agents. Foradministrationby injection these may take the form of a 
unit dose presentation or as a multidose presentation preferably with an added 
preservative. 

Altematively for parenteral administration the active ingredient may be in powder 
form for reconstitution with a suitable vehicle. 

20 The compounds of the invention may also be formulated as a depot preparation. 

Such long acting formulations may be administered by implantation (for example 
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for ©cample, the 
compoxmds of the invention may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

25 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

As stated above, the compounds of the invention may also be used in combination 
wth other therapeutic agents. The invention thus provides, in a further aspect, a 
combination comprising a compound of formula (I) or a physiologically acceptable salt or 
solvate thereof together with another therapeutic agent, in particular a thrombolytic agent. 



SUBSTITUTE SHEET 



wo 93/10091 



pCr/EP92/02588 



10 



10 



15 



0.01»»*g«o30»«^v*i*-naybeco„ve»e«.y 
route of adnnmstration. Thus, tor faamp ^ 

sdtableforsystenucadnmustration. .ffonnula 0) and salts and 

Siritablemefliodsforthepreparaticmofcompou , ^.R'. 

. ^ «,Wbelowlnfhefi>nnulaethatfoUow,X.X,Y,y. . 

solvates ^-^^'^"^"^^J. ^^as aboveudess otherwise stated; 

T.Z 1,3 T>4 andR'aieasdefinedm&nnulaW auoveu 

B?.R,R,R andK ar ._^eiitsahalog«i, e.g.bronune. 

.eprese«tsaprotectinggroup;andI^J^^^ 

represetitsahydrogenatommaybeprepar 

^ I? 4 
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10 



15 



20 



25 



may conveniently be eflFected by employing an appropriate trialkyloxonium salt (e.g. 
triethyloxonium tetrafluoroborate) m a suitable solvent (e.g. dicWoromethane) at room 
temperature. Alternatively the alkylation (e.g. methylation or benzylation) may 
conveniently be effected using an alkyl or benzyl halide (e.g. iodomethane) in a suitable 
solvent such as a ketone (e.g. acetone) at an elevated temperature (e.g. reflux). It will be 
appreciated that when the alkylation is effected with a C,^alkyl or phenylC,^alkyl halide 
alkylation to provide compounds in which Z represents NTl^ may also result. 

According to a further process (B), compounds of formula (I) in which 
represents a hydroxy! group may be prepared from compounds of formula (HI) 



or protected derivatives thereof by treating said compounds of formula (HI) with 
hydroxylamine or an add addition salt thereof (e.g. hydroxylamine hydrochloride) in the 
presence of a suitable base such as an alkali or alkaline earth metal carbonate or 
bicarbonate (e.g. potassium carbonate) or an alkoxide such as potassium tert-butoxide 
and in a solvent such as an alcohol (e.g. methanol or tert-butanol), followed, where 
necessary, by removing any protecting groups present. The reaction with hydroxylamine 
or an add addition salt thereof may conveniently be effected at an elevated temperature 
(e.g. reflux) when a carbonate or bicarbonate is used. When an alkoxide is used the 
reaction may conveniently be ^ected at a temperature in the range of about 20® to 80®C. 

According to a yet fiirther process (C), compounds of formula (I) in which 
represents a hydroxy!, C,^alkyl or 2,2,2-trifluoroethyl group may be prepared by treating 
compounds of formula (11) with a suitable alkylating agent as described in process (A) 
above followed by reaction of the in situ formed thioimidate v^th an amine R^NHj (where 
R' represents hydroxyl, C,^alkyl or 2,2,2-trifluoroethyl), v^th subsequent removal of the 
carboxylic add protecting group. The reaction vnlh the amine R'NElj may conveniently be 
carried out in a suitable solvent such as an alcohol (e.g. methanol) or an ether (e.g. 
tetrahydroftiran) at an elevated temperature. 
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10 



15 



Accordmgto softer process (E).con,po 



20 




If— 



6 
R 



k" 

, r dk,ior222.«iauoroahyl)ata.elevatedpr«so«aBdoth. 

3„ :r::xrXo*.*e^»c..»...»*.>^o.».. 
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Another process (G) for preparing compounds of formula (I) comprises 
deprotecting protected derivatives of compounds of formula (I). In a particular 
embodiment of tius process compounds of fonnula (I) may be prepared from protected 
carboxyl derivatives of compounds of formula (I). 
5 Suitable carboxyl protection groups include, for example, those described in 

Trotective Groups in Organic Synthesis' by Theodora W. Green, second edition, (John 
Wiley and Sons, 1991) which also describes methods for the removal of such groups. 
Particular carboxyl protecting groups include, for example, carboxylic acid ester groups 
such as carboxylic acid alkyl or aralkyl esters, for example where the alkyi or aralkyl 

10 portion of the ester fonction is methyl, ethyl, tert-butyl, methoxymethyl, benzyl, 

diphenylmethyl, triphenyhnethyl or p-nitrobenzyl. When the ester is an unbranched alkyl 
(e.g. metlq^l) ester deprotection may be efifected under conditions of add hydrolyas, for 
example uang hydrochloric add. Tert-butyl and triphenyhnethyl ester groups may be 
removed under conditions of moderate add hydrolysis, for example using fomuc or 

15 trifluoroacetic acid at room temperature or using hydrochloric acid in acetic add. Benzyl, 
diphenyhnethyl and nitrobenzyl ester groups may be removed by hydrogenolysis in the 
presence of a metal catalyst (e.g. palladium). 

When a particular isomeric form of a compound of formula (I) is desired, for 
example where the compound is a quaternary ammonium salt, the required isomer may 

20 convenientiy be separated using preparative high performance liquid chromatography 

(h.p.Lc.) applied to the final products of processes (AHG) above or applied prior to any 
final deprotection step in said processes. 

Compounds of formula (EI) may be prepared from compounds of fonnula (IV) 




by treating said compounds of formula (IV) with hydrogen sulphide. The reaction may 
conveniently be carried out in a solvent such as dimethylformamide or pyridine and in the 
presence of an organic base such as an amine (e.g. triethylamine). 
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A ^fnrmulafnnniayalsobepreparedftomcoinpoundsof 
Unprotected compounds offonnula OH) my \^ 

method describedinprocess (E) hereinabove. 

Compounds of fbrmulaWm^chrbg-C-represents 

I? 

may conveniently be prepared fix>m 
ring -C- represents 




10 



Co,,,p^of fbnnalaffV) in»te*ri«-B- «t««»« 



J? 



15 




and ring -C- represents 



20 




may be prepared by reacting confounds of formuhiOO 

R 




30 
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with compounds of formula (VI) 




R 



6 



(VI) 



5 



under reducing conditions. 

Thus, for ©cample, a mixture of compounds of formulae (V) and (VI) may be 
treated with a reducing agent such as a metal borohydride in the presence of a suitable 
acid and in a suitable solvent at about room temperature. The reduction may conveniently 
be carried out u^g sodium cyanoborohydride in a solvent such as an alcohol (e.g. 
methanol) in the presence of an add (e.g, hydrochloric acid) and preferably also with 
molecular sieves. Akematively, the reduction may be effected using sodium 
triacetoxyborohydride in a solvent such as tetraltydrofliran or dichloromethane in the 
presence of an add (e.g. acetic add). 

Compounds of formula (VI) may be prepared from an N-proteaed (e.g. N-benzyl 
protected) piperidin-4-one, optionally substituted by C,^alkyl, by removal of the 
protecting group foUowed by treatment with a reagent HalCHR^CO^RP preferably in the 
presence of a suitable base such as an alkali metal carbonate or bicarbonate (e.g. 
potasaum carbonate) and in a solvent such as a nitrile (e.g. acetonitrile), conveniently at 
an elevated temperature (e.g. reflux). When the protecting group is an aralkyl group such 
as bem^l the removal of the protecting group may be eflfected by hydrogenolyas in the 
presence of a suitable transition metal catalyst such as a palladium catalyst (e.g. ?d(PH)^^ 

Compounds of formula (IV) in which ring -B- represents 



25 





and ring -C- represents 
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ill 




Bi. (VII) 



OTtt convounJs of fcnmil» (VHD 



temperature- from compounds of fonnula (VD ^ 

appropriae.bythetemovalofanyN-pratecn.^g' PP 
20 conditions, for sample ^described above. ^ 





25 



30 
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may be prepared from compounds of formula (DC) 




(EC) 



by treating said compounds of formula (DQ with a reagent HalCHR'COjR" under the 
conditions described above for prqsaring compounds of formula (VI). 

Compounds of formula (DC) may be prepared by reacdng a compound of formula 
(VII) with a conq>ound of formula QC) 




under the conditions described above for preparing compounds of formula (TV) from 
compounds of formula (VII). The compound of formula (X) in which is hydrogen is 
known compound. Compounds of fonnula (X) where R" is alkyl may be prepared by 
hydrogenadon of compounds of formula (XI) 



R* 



20. 




Compounds of fonnula (XI) may be prqjared by reacting a 4- halopyridine 
derivative with 4-pyridyIboronic add, preferably in the presence of a suitable transition 
metal catalyst such as a palladium catalyst [e.g. tetrakis(triphenylphosphine)palladium(0)] 
and a suitable base such as an alkali metal carbonate (e.g. sodium carbonate). The 
reaction may conveniently be eflFected in a solvent such as an aqueous ether (e.g. aqueous 
1,2-ethanediol dimethyl ether). 
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Con,pound,offon».U(XID abovein^Md-R- is Wm»,bepr.p«ediio» 
compounds of formula (XHT) 




Cc™paundsoffcn™U(XD)in«hichK-isC^.«2.Z><^^ 



2 » ' 



Compounds 

R R ^ 



15 




(XIV) 



,entHalCBRW«nder the conditions described above for 



20 the absence of a base. 

Compounds of formula (XIV) in wWch ring -B- represents 



-N S «■ \ / 




N 



sdtvent such as an alcohol (e.g. butanol). 
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Compounds of formula (XTV) in which ring -B- represents 




N 

5 

may be prepared by reacting compounds of formula (VII) with compounds of formula 
(XV) 

10 v_y w 

under the conditions described above for the reaction between compounds of formulae 
(Vn) and (Vm). 

Compounds of formula (XV) may be prepared by reacting a suitable 4-haiopyridine 
with a suitable piperaane under the conditions described above for preparing compounds 
of formula (IV) fix)m compounds of formula (VII). 

Compounds of fonnula (V) in whidi ring -B- repres«its 

r< 

N 1 



may be prepared by reacting a piperaane 



with a compound of formula (VII) under basic conditions. Suitable bases include alkali or 
alkaline earth metal carbonates or bicarbonates such as sodium bicarbonate or potassium 
carbonate. The reaction may convenientiy be eflferted in a solvent such as 
dimethylfonnamide or dimethylsulphoxide at an elevated temperature (e.g. 100'*-200°C). 
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CompoundsoffonnulaWinwIuchring-B. represents 




N 



n^ybepreparedfrom compounds offonnula(XVD 



15 



20 




(XVI) 



treated 
hydroc 

formula (XVII) 

Br (XVII) 



ainbc»«ofsachsaW«*s»a«m.po«»d<>ffcxmu.a(XVin) 




or 




palla<fium catalyst such as Pd(OH),-on-can, m treatment 
. «,.onfa base sudi as 'proton sponge followeo oy ucou 



Ql iR.cTITI ITF .QW?=P i 
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10 



hydrogenation in the presence of a platinum catalyst such as platinum-on-carbon or 
platinum oxide or a palladium catalyst such as palladium hydroxide-on-caibon and 
optionally inthe presence of an acid (e.g. hydrochloric add). 
Compounds of foimula (IV) in which ring -C- represents 




may be prepared from compounds of formula (Xm) by reduction and hydrogenation 
under the conditions described just above for the reduction and hydrogenation of 
compounds of formulae (XVE) and (XVIU). 

Compounds of formula (XVI) may be prepared by converting compounds of 
formula (VII) to the corresponding boronic acids of formula (XIX) 



2 

R 



X-j-X 

NC C '^^> BdOH)^ (XIX) 




15 



under conventional conditions, and thereafter reacting said compounds of formula (XIX) 
with a 4-haIopyndine such as 4- bromopyridine under the conditions described above for 
2Q preparing compounds of formula (XI). 

Compounds of formula (XVI) may also be prepared by reacting an appropriate 
compound of formula (VII) in which Hal is a bromine atom witii a compound of formula 
(XX) 



B(OH)2 (XX) 




25 

under the boromc acid coupling conditions described previously. 

The compound of fonnula (XX) is a known compound described by W. J. 
Thompson St M. in J. Org. Chem., 1988, 53, 2052. 

Compounds of formula (VH) are either known compounds or may be prepared 
30 from the known compounds of formula (VII) using conventional chemistry. 
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15 



20 



25 



catalyst such as bis (triphe«yiphosphme)benzyipanadium ddonde. 
compounds offonnolaaV) in wMcAring-B-rq^resents 



10 ^ 



\__/ ^ 
also beprq^aredby treating a compound of formula (XXI) 




^ (XXI) 



protecting groups include -CO^ (^e« Alk is an ^. group such » » 
,yis (e.^ usiug^ffluoroacetfoadd at^outroo^^nperau-). *e>a««u«^ 

fonnulaCXVni). 
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Compounds of formula (FV) in which ring -A- represents 




and ring -C- rqireseDts 



may be pr^ared by treating a corresponcting halo compound of formula (XXII) 



10 1,5 ?* rA 



(XXII) 



with a suitable inorganic nitrile such as sodium cyanide in the presence of a palladium 
catalyst [e.g, tetrakis(tripheiQrlphosphine)palladium(0)]. The reaction may convenient^ 
be effected in a solvent such as an aromatic hydrocaibon (e.g. tolu«ie) and preferably in 
the presence of alumina at an elevated temperature. 

Compounds of formula (XXn) may be prepared by reacting a 2,5- dihalopyridine 
(e.g. 2,5-dibromopyridine) with a compound of fonnula (Vm) or a compound of formula 
(XXm), 



as appropriate. The reaction may conveniently be eflfected under the conditions described 
25 above for the reaction between compounds of formulae (VII) and (VIII). 
Compounds of formula (EX) in which ring -A- represents 

N 
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may conveniently be prepared from compounds of formula CXXIV) 





usmgtheproceduredescribedaboveforpreparmgcompoundsofformu^ 

compounds of formula (XXn)- 

compounds afibn.„.a(XXIV)n«ybeprepa™.Wreacti«ga2^^^ 

Compou«ds<>ffi»n«to(XIV)tov«chrag-A-represe«s 




and ring -B- represents 



m^be prepared from compounds of formula (XXV) 

compounds of formula (XXIQ. 
25 compoundsoffbnn»la(XXV)n»ybep«paredbyrea=tmga2.5.di«aop,^ 

(eg 25.dibromopyridine)™thaoompaundof«(W™lerth.condi«o^ 

dlfted *ovefcrfl««acdo.b«w«.co^ounds »ffi»»U. CVE) and (VHD- 
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Compounds of formula (V) in wWch ring -A- rq)resents 



, -N 

// w 




and ring -B- represents 



-N 



maybe prepared from compotmds of formula (XXVI) 



// ^ 




N NH (XXVI) 



uang the procedure described above for preparing compounds of formula (IV) from 
compounds of formula (XXH). 

Compounds of formula (XXVI) may be prepared by reacting a 2,5- dihalopyridine 
(e.g. 2,5-dibromopyridine) vwth a suitable piperazine derivative under the conations 
described above for the reaction between compounds of formulae (VII) and (VIII). 

Compounds of formula (XXm) may be prepared by treating a compound of 
formula (X) with a reagent HalCHR^COjR" under the conditions described above for 
20 prq)aiing compoimds of formula (VI). 

Compounds of formula (XVI) in which ring -A- represents 

/ N 

/y w 




may convenioitly be prepared from compounds of formula (XXVII) 

25 /— N /r— \ 

/'^ N (XXVII) 




by reacting said compounds with a suitable inorganic nitrile according to the method 
described above utilising compounds of formula (XXII). 
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10 



15 



20 



25 



30 



(e.g.2.5^ronK,p,ridtae)wi*aco™pound«f<bn™U.(XX)»derfl«bo™»^ 

coupling conditions described previously. 

mopyridines«ridihdopjridinesdescribed*ov.aretaowninthea«. AB^ 

..^Mopyridines^ciU^rtaownco^poundsdescribedina^nu^^ 

198S 36 22443ndI.HetChem, 1988.25.81 orn>aybeprep»edaocordn.g»*e 



me&ods described therem. 

It^bc.pp«ciaedbytoseskiUedi»*ear.tetcer«inof.heprocedu,» 

desc*edherein»bovelbr«»P«P««i™<*"^-«^<'f**«^ 
toe.0 ^aynotbeappUcabletosomeoftbepossibleconJtofionsofrings^ul 



I.«fflalsobeappreci3«dbyU»seskm.din4.»«fl«fcrce«»noffl»»^ 
^T«dl«rein=boveti»desi«ds«reochenns»yoffl»produ«.»ybeobU^ 

V,con»endng™*»optfcdlypu»s«rting™^orby«soIvto^ 

ResoWonoftofindpro<iu«.»in«nnedi«eor.s««ngn«.e«ln,aybe 
.ff«.edby=nysui.*.en»UK,dfa.o™m*e«..ccto«can^-S.«eocbe^^ 
Ce^on Ccn-pounds-byELEUd ^« 1962) and'TaHcs Ul^^ 



bySHWaen. 

Certain imermedhu. described Aovearenovd compounds. BndrtBtobe 
^e«»od*«dlnoveIin«nnedia»sbereinfonnibrther.spe«sofU.epres«. 
i^„„.Con^ofannuIa(nOarekeyimennedia«sandrepresen.apam^ 

aspect ofthe present invention. 

Convenie^.con^»rffi.n™^®areisoIa.edfoHo™g workup as-^ 

addition sal^. e.g. .rifl«oroac.».e sahs. P^ologicaily accepUble acid add,non ^ of 

decompounds of&™-a(I)n«ybepr.p.«dftomtheco,r.s^ 

3a,.s by exchange of ionusingconvend«».me,ns.fbr«^by«eu«d«n»^ 

^„oLceu.sa..usingabases.hasa^eoussodiun,byd™xide.fbUow«i^^^ 

rfa suitable organic orinorga^c add. inorga^c base sahs of con^s of fb^ 
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(I) may also be pr^ared from the corresponding trifluoroacetate salts by addition of a 
suitable strong base such as sodiimi hydride. 

Sohrates (e.g. hydrates) of a compound of formula (I) may be formed during the 
woik-up procedure of one of the aforementioned process stq)s. 
5 The following Preparations and Examples iUustrate the invention but do not limit 

the invention in any way. All temperatures are in °C. TMn layer chromatography (T.I.C.) 
was carried out on silica plates. System A is dichloromethane-ethanol- 0.880 ammonia. 
System B is dichloromethane-methanol - 0.880 ammonia. Preparative high performance 
fiqind chromatography Oi p l c.) was carried out uang a Dynamax 60 A CI 8 8|iM 25cm x 
10 41 .4mm Id. cohmm duted with a mixture of solvents CO 0. 1% trifluoroacetic acid in 

water and Oi) 0.05% trifluoroacetic acid in acetonitxile. Analytical h.p.l.c. was carried out 
using aDynamax 60A CIS SjiM 25an x 4.6mm i.d. column uang duants as for 
preparath^e h.p.l.c. 

15 Intermediate 1 

4-Piperidinone hydrochloride 

N-Ben23^-4-piperidone (lOg) was dissolved in absolute ethanol (100ml), treated 

with dflute hydrochloric add (2N; 29ml) and hydrogenated at room temperature and 

pressure over Pearlmaim's catalyst (Ig) for 18h. The catalyst was removed by fiftering 
20 through "hyflo" and the solvent was removed in vacuo to leave the title compound 

(8.59g). 

T.I.C. SiOj (System B 95:5:0.5) Rf 0.33. 

Intermediate 2 
25 1 - 1 -Dimethvlethvl 4-oxo- 1 -piperid ineacetate 

Intermediate 1 (8.5g) was suspended in acetonitrile (100ml) and treated with tert. 
butyl 2-bromoacetate (1 1.1ml) and potassium carbonate (17.3g). The nuxture was heated 
under reflux for 24h. The solvem was removed in vacuo and the residue partitioned 
between water (250ml) and ethyl acetate (3x250ml). The organic layers were washed 

30 



ot looTi-r: iTr: C'__; 
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^brine (100ml). dried (MgSOA and evaporated tocuo to leave the tiflfi^ffllEeasd 

(12.1g) as a yellow oil 

T.I.C. SiOj (System B 95:5:0.5) Rf 0.65. 

5 TfrtermediateS 

A-f^ J|>^ytftfawnv1)hen2omtrile 

4^orobenzonitrile (16.5g) was heated at 180° with piperazine (31g) and sodium 
carbonate (26.1g) in dimethylsulphoxide (300ml) vdth stirring under nitrogen for 20h. 
Themixturewaspourediiilowater(I.21)andextractedwithdilorof^^ The 
10 oiganic layers were washed with water, dried O^IgSO^ and evaporated to give the tiflg 
compound as a yellow oil (23.6g). 
TJ.C. SiO^ (System A 83.5:15:1.5) Rf 035. 

;i ;ptennediate4 

A solution of Intennediate 3 (3g) in m^ol (lOOnd) was treated with 
Intermediate 2 (6.84g), IM hydrogen diloride in ethanol (5mD and 3 molecular aeves 
(~2.5g). Sodium cyanoborohydride (1.06g) was added and the mixture was stirred at 
room temperature for 48h. The solvent was removed iiLSsaiS and the residual sofid was 
20 partitionedbetweenwater(25ml)anddichloromethane(150ml)andfiltered. Thelayers . 
of the filtrate were separated and the aqueous layer extracted witii dichloromethane 
PxIOOml). The combined organiclayerswerewashed with brine (100ml), dried 
(MgSO 4), filtered and evaporated in vacuo to leave a yeUow oU. Purification by "flash" 
column diromatographyu^gMerdc 9385 silica gel and eluting with System B (96.4:0.4) 

25 gave the title compound (5.46g) as a white soHd. 

Analytical h.p.l.c. (gradient profile 10-90% © in 25min) RTll.2min. 

Tntermediate 5 

f4-Cvanoph '^"Yyft^"T-o™c acid 

30 
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A solution of n-butyllithium in hexane (1.58M; 383ml) was added dropwise, at ca. 
-100° under nitrogen to a stirred solution of 4- bromobenzonitrile (lOOg) in freshly 
distilled tetrahydroiuran (1.9L). Addition was complete in SOmin and the temperature 
was maintained at ca. -100** for 15min before triisopropylborate (140ml) was added 
5 dropwise between -97® and -96^ Addition was complete in Ih and stirring was continued 
at ca. -97*^ for 2.5h. The mixture was allowed to warm to -10*^ and hydrochloric add 
(2M; 352ml) was added dropwise over lOmin. The reaction mixture was poured into 
water (11) and the layers were separated. The organic layer was washed with water (11) 
and saturated brine (11), dried (MgSOJ, filtered and concentrated to give the titie 
1 0 compound (60.0g) as a white solid. 

N.m.r. (6, D^-DMSO) : 7.82, 7.96 (4H,AA'BB', aromatics), 8,45 (2H,br.s, OH). 

Intermediate 6 

4-( 4-Pvridvl'>ben2onitrile 

.15 A mixture of Intermediate 5 (6g), 4-bromopyridine hydrochloride (9.93g), sodium 

carbonate (18g) and tetrakis(triphenylphosphine)paUadium (0) (2.36g) in a mixture of 
water (70ml) and 1,2-ethanediol, dimethyl ether (140ml) was heated at reflux, under 
nitrogen, for 20h. The reaction mbcture was allowed to cool to room temperature and 
was concentrated in vacuo . The residue was partitioned between water (300ml) and ethyl 

20 acetate (300ml). The aqueous fraction was extracted with ethyl acetate (300ml) and the 
combined organic fractions were washed with water (300ml) and saturated brine (300ml), 
dried (MgSO^), filtered and concentrated in vacuo to give an oflF-white solid. Purification 
by dry column 'flasW chromatography using silica gel (Merck 7736) eluting initially with 
dichloromethane and finally with System.A (96:4:0.4) gave the titie compound (3.47g) as 

25 a colourless solid. 

T.I.C. Si02 (System A 95:5:0.5) Rf 0.5. 

Intermediate 7 

4-f4-Cvanophenvl VI phenvlmethvnDvridinium bromide 

30 
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(a) A rnkture of Intennediate 6 (7.62g) and benzyl bronride (5.6nd) in absolute 
ethanoI(200nU)washeatedatrefluxundernhrogenfbr4days. A further quantiQr of 
benzylbronude (1.4nd) was added andthereaction^heatedatrefluxfbrafi^20h. 

-ftereactionmbcturewasaUowedto cool to room temperature and the solvent was 
removedtasio. The residue was triturated with a mixture of hexane and ethyl acetate 
(3-1- 200ml) togivethetitle.compound.(12.5g) as alight brown solid. 
N^r. (5. D,.DMSO) : 5.9 (2H,s. QfePh). 7.4-7.7 (5H,m. CB^, S.16. 8.27. 8.64. 9.38 
(8H,2xAABB', Bomadcs). 

(b) A mxam of I«teni.e(fiate 6 (8.41g) md beffijj bromide C7.7ml) i" *y 
achloromeU«n.(8()nd)washca,eda,«ft«uod.r,i«.g»fbr5h. Thendxn-e^s 
dlowed to coolwroomtemper^mre^nd Ac soh«n.vm removed tajaffla.Tl«^^^ 
^doe»astin»a«dmarixMreofI»xane(100ri)and«Mace«.eO0nU). ThesoM 
«„ffl«redoffand™d»d™a.he.a«(200ml)togh«theai£^^ 

15 colourless solid. ^,0 
Nmr. (6. D^DMSO) : 5.9 pH.s£a?h). 7.4-" (SH^CHfil), 8.16. 8.27. 8.64. 9.38 

(8H.2xAA'BB'; aromatics). 

Tntermediate 8 

20 4-f1-fPhenvhp '^>'vl)-4-piperidtnvnbenzonitrile 

Asolution of Intermediate 7 (12.4g) in a mbcture of absolute ethanol (250ml) and 
drydimetl^lformamide(50ml)wascooledto^0«undernitrogen. Sodium borohydnde 
(268g)wasaddedpordonwiseoverl0min. The temperature was maintamed at ^0 for 
a&rtherl5min. The reaction mixture was aUowed to warm to room temperature and 

25 stirringwascontinuedundernrtrogenforlSh. The solvent was removed ^l^3Slo. the 
black residue was pre-adsorbedontosilicagel (Merck 7734) and filt^edthrougha 
column of sihcagel (Merck 9385) elutingwithSystemA(98-.2:0.2). and the solv^^ 
evaporated to give abrown oL This oU was hydrogenated in absolute ethanol (250m0 
^th 20% palladium hydroxide on carbon (1:1 paste with water. 2g) at room temperamre 

30 
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arid pressure for 36h. The reaction mixture was filtered through hyflo, and the solvent 
was removed in vacuo to give a brown oil. Purification by dry column "flash' 
chromatography using silica gel (Merck 7736) eluting with 

hexane:dichloromethane:ethanol:0.880 ammonia (100:50:1:0.1 and 50:50:1:0.1) gave the 
5 title compound as a yellow oil (4.5g). 
TJ.c. SiOa (System A 98:2:0.2) Rf 0.75. 

Intermediate 9 
4>(4-Piperidinvnbenzonitrile 

10 (a) A solution of Intermediate 8 (1 . 13g) and 2M aqueous hydrochloric add (2ml) in 

absolute ethanol (ISOml) was hydrogenated over 20% palladium hydroxide on carbon 
(1 : 1 paste with water; 285mg) at room temperature and pressure for 2 Ih. The nuxture 
was filtered through hyflo, the solvent removed in vacuo and the solid residue partitioned 
between ethyl acetate (100ml) and sodium carbonate (2N; 100ml). The aqueous fraction 

15 was extracted with ethyl acetate (lOOmI) and the combined organic firactions were washed 
with brine (50ml), dried (MgSO^), filtered and concentrated in vacuo to give the titie 
compound (547mg) as a colourless oil. 
T.I.C. SiOj (System A 95:5:0.5), Rf OJ. 

20 (b) A solution of Intermediate 8 (4.6g) and 1,8- bis(dimethylamino)naphthalene 

(0.3 6g) in dry 1,2-dichIoroethane (80ml) was cooled to ca. 0° and treated during 5 min. 
with Ir chloroethylchloroformate (5.4ml). The reaaion mbcture was heated at reflux 
under nitrogen for 4h, cooled to room temperature, and concentrated in vacuo . Methanol 
(80ml) was added and the mixture was heated at reflux for 4h. The reaction was cooled 

25 to room temperature and the solvent was removed in vacuo . The residue was partitioned 
between ethyl acetate (200ml) and sodium carbonate (2N; 200ml). The aqueous firaction 
was extrarted witfi ethyl acetate (200ml) and the combined organic flections were washed 
with saturated brine (500ml), dried (MgSOJ, fikered and concentrated in vacuo to give a 
red solid. Purification by "flash' column chromatography using silica gel (Merck 9385) 
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elutingvvith System A(95:5:0.5 and 90:10:1) gave the ^decQsm2!ind(1.49g^ 

brown solid. 

T.La SiOj (System A 98:2:0^) Rf 0.2. 

Tnfftrmediate 10 
1 -p i pfindineacetate 

Irterme^ 4 (Ig) was dissolved in dimetfaylfonnamide (60ml) and treated v«th 
trietl^lanune(1.09xnl). Hydrogen sulpiride gas was bubbled through the solution for 
20nunbeforetheflaskwasstopperedandstirredatn,omtemperaturefor3days. The 

nuxtu«v«s poured into 2N sodium carbonate (250nil) and ertiacte^ 
di«*loromethane(3x300ml).Thecombinedoxgamclayerswerev^hedv^ 
(1:1) (4x300mD and brine (250ml). dried (l^SOJ, and evaporated ia^ to give the 
tftiR cnm pound as a yellow solid (630mg). 
15 Analytical h.pJ.c (gradient profile 10-90% ^ in 25 min,) R,10.3min. 

Tnfftrmediate 11 

T T p,^^T,,,,..K, ,i^f^.fahenvimethvn-1-piperazinvlHtpi^^^^^ 

l-Benzylpipera^e (8.56g) and mtermediate 2 (10.3g) in methanol ^OOml) were 
treated with IM hydrogen chloride in ethanol (50ml) and 3 molecular sieves (5g). The 
nrixture was stirred at room temperature and sodimn cyanoborohydride (3.1g) added 
portionwiseoverSmin. Themixturewasstirredat2r for 40h, filtered through hyflo and 
evaporatediiLjajaifi. The residuewas partitioned between water (150ml) and ethyl 

acetate (200ml) and the organic phase dried (Na^O^ and evaporated iiuscuo. The 
residue was purifiedby flash chromatography over siHca gel O^erck 9385) with Syst^nB 

(95:5:0.2) as eluant to afford thefileconsESSmd as a colouriess crystalline solid (7.80g). 
TJ.C. SiOj (System B 89:10:1) Rf 0.4. 

Tntermediate 12 
30 1 i,r>iniethvlgthy ^M^-PP«'^^^^^-^-^^^^'^"'^'"^^°^^^ 



20 



25 
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Intermediate 1 1 (7.29g) was dissolved in ethanol (200nil) and IM hydrogen 
chloride in ethanol (4Snil) added followed by water (10ml). The solution was added to 
pre-hydrogenated 20% palladium hydroxide on carbon (3.1g) in ethanol (SOml) and 
hydrogenated at room temperature and pressure for 24h (uptake 440ml). The mixture 
5 was filtered through hyflo and evaporated in vacuo . The residue in water (SOml) was 
basified with 2M sodium carbonate to pH>l 1 and the water removed in vacuo . The 
residue was triturated with chloroform- methanol (1:1, 200ml) and the filtrate evaporated 
in vacuo . The residue was taken up in chloroform (100ml), filtered again and evaporated 
in vacuo to afford the title compound as a colourless solid (5.6g). 
10 Tic. SiOj (System A29:10:l)Rf 0.23. 

Intermediate 13 

Ll-Dimetfadethvl 4-[4-f6-cvano-3*pvridinvlVl"piper aTinyl]>u piperidineacetate 

2-Cyano-5-bromopyridine (l.Og) and Intermediate 12 (1.08g) were dissolved in 

15 dimethylsulphoxide (60ml) and water (lOnJ), sodium bicarbonate (0.5g) was added, and 
the solution was stirred at 120^ for 17h under nitrogen. The mixture was poured into 
ethyl acetate (250mlX washed with water (3x50ml) and brine (SOml), dried (Na^SOJ and 
evaporated in vacuo . The residue was purified by flash chromatography over silica 
(Merck 9385) with dichloromethane-ethyl acetate (9:1) eluant to remove starting 

20 material. Further elution with System B (95:5:0.5^ afforded the title compound as a 
colourless solid (407mg). 
Tic. SiOj (System B 90:10:1) Rf 0.4. 

Intermediate 14 

2S 1. 1-Dimethvlethvl 4-f4-f 6-f aminothioxomethvlV3-pvridinvl1-l - 
pipftrarin yl]-] -piperidineacetate 

Intermediate 13 (401mg) was dissolved in dimethylformamide (SOml) and 
triethylamine (Sml) and hydrogen sulphide gas was passed through for O.Sh, The dark 
green solution was stirred at 21° for 2 days then poured into 2M sodium carbonate 

30 (lOOml) and ethyl acetate (1 50ml). The mbcture was filtered and the aqueous phase 
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I were 



fertherextractedTritfaethylacetatedOOml). The combined ethyl acetate octracts were 
xvashed^th water (3x50ml) and brine (SOml). dried (Na^OJ and evaporated auaSffi. 
The residue was triturated with hexane^er (3 : 1. 20mO to affi,rd the titfecomBSUfld as a 
yellow solid (145mg). 
5 T.I.C. SiOj (System B 90:10:1) Rf 0.4. 

Tntermediate 15 

^ f^-MertivI-l-piP '^^"Yl)henzoMtrile 

A mixture of 4-fluorobenzonhriIe (6.06g). 2-meth^lripeiarine (5.0g) and potassmm 
10 caibonate(6.93g)indrydimethyl&rmannde{50m0v«>slieatedatl00»for2h. The 
cooled suspension was poured into water (200ml) and diethyl ether (100ml), The 
aqueousphasewasextractedwithether(5x50ml). The combined ethereal extracts ^ 
dried (Na^O J and evaporated to an oiL Purification by flash chromatography on sifica 
gel (Merck 9385) using System A (100:8:1) as eluant gave the title compound as a clear 

15 oil(5.75g). 

TJ.C. SiOj (System A 100:8:1) Rf 0.25. 

Tntermediate 16 

T T_r>;»,.t>, yWhv14-r4-f4- >T''"»r^'^"^'^-^-"^^^^^^^^ ^ Tiipmrinyll-I- piperidmeacetale 
20 Acetylchloride(0.796g)wasaddedcautiouslytodrymetfaanol(50ml). Tothe 

solution were added Intermediate 2 (2.34g) and Intermediate 15 (2.0g) in methanol 
(10ml). ActivatedS moleGularsieves(10g)wereaddedand the suspension wasstirredat 

roomtemperaturefor Ih. Sodium cyanoborohydiide (0.63g) was added cautiously and 
themixturewasstirredatroomtemperaturefor24h. A second portion of sodium 
25 qranoborohydtide(0.063g)wasaddedandthemKturewasstirredfora&rtherl8k The 

suspension was filtered through "^o" and the filtrate was evaporated under reduced 
pressure. The residue was partitioned between ethyl acetate (100ml) and 8% so<fium 
bicarbonate (100ml). Tlie aqueous phase was extracted with ethyl acetate (50ml). 
Evaporation of the dried ^gSOJ organic extracts gave an oU which was 
30 chromatographed on siHca gel (Merck 9385) using System A (400:8:0.5) as eluant. 
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Appropriate eluates were collected and rechromatographed on silica (Merck 9385) using 
ethyl acetate-methanol (19:1) as eluant to ^ve the title compound as a white solid 
(0.53g). 

Tic. SiOj (ethyl acetate-methanol 19:1) Rf 0.24. 

5 

Intermediate 17 

1 ■ 1-Dimethvlethvl 4-r4-r4-('aminothioxomethvnDhe nvl]-2-methvl-l- 

p^pftrayinYl1 -l-piperidineacetate 

Intermediate 16 (543mg) was dissolved in dimethylformamide (80ml>triethylamine 
10 (5ml) and hydrogm sulphide gas passed through for 0.5h. The dark green solution was 

stirred at 21** for 65h and then most of the dimethylformanude was removed in vacuo. 

The re»due was partitioned between 2M sodium carbonate (100ml) and ethyl acetate 

(20Qnil). The mixture was filtered and the organic layer of the filtrate dried ^ajSOJ and 

evaporated in vacuo . The residue was triturated with hecane-ether (2:1, 25ml) to aflFord 
15 the title compound as a yellow solid (540mg). 

T.I.C. SiOj (System B 89:10:1) Rf 0.33. 

Intermediate 18 

4-f [4.4'-Bipiperidin'|-l -vl^benzonitrile 
20 4,4'-Biinperidine dilQrdrochlcride (3 .2g) was dissolved in dimetlqrlsulphojdde 

(80ml), potasaum carbonate (5.0g) added and the mixture heated at 130** for 20min. 

4-Fhiorobenzonitiile (0.93g) was added and the mixture stirred at 130** undo- nitrogen for 

16h. The mixture was cooled, ethyl acetate (250ml) added and the mixture fikered 

through hyflo. Water (200ml) was added and the organic phase separated. The aqueous 
25 phase was re-extracted with ethyl acetate (100ml) and the combined extracts washed with 

water (2xl00nil) and brine (SOml), dried (NajSOJ and evaporated in vacuQ to afford the 

title compound as a colourless solid (1.1 7g). 

T.I.C. SiOj (System A 29:10:1) Rf 0.20. 

30 Intermediate 19 
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1 . T-nimetfavlefW^ TU4-cvanor ^r^lY44'4)ipinmHine1-l-acgtate 

fotermediate 18 (1.17g) in diine%lfoniiaiiiide (SOml) was treated with potasaum 
carbonate (l^g) and tert-butyl bromoacetate (O.Sml) and the mixture heated at lOO" for 
16h. Most ofthedimethylfonnanude was removed HLSSSJO and the rea^^ 
between ethyl acetate (150ml) and water (100ml). The organic phase was dried (Na^OJ 
and evaporated in vacuo. The residue in dichloromethane (1 5ml) was filtered and 
evapoiatedsLv^to give the title comppund as a colourless soUd (749mg). 
T.La SiO^ doped with triefliylaniine (hexane-ethyl acetate 1:1) Rf 0.24. 



10 TTitermediate20 

1 i-T>im«thv1eth vi i'-r^at,iinothic iii nnirthirnpbniTlir^ x.-K;p;ppr|^H,«V1 -acetate 

Intermediate 19 (745mg) in dimetl^lfoimamide (SOml) was treated with 
triethylamine (5mD and hydrogen sulphide gas passed through for SOmin. The sohition 
' was stirred at 21'* for 65h and the soh^ent evaporated suscuo. Theresiduewas 
15 partitioned between e%l acetate (200mO and 2M sodium carbonate (lOOmO and fihered. 
The fiheredsoM was heated underrefluxwith methanol (SOml) for 0.5h, cooled and 

filtered. Thefihrate and eAyl acetate portion (above) were combined, dried (Na^SO^ 
and evaporated m^assfi. Trituiationwithhexane^er(l:l, 20ml) afforded the tiflfi 
compound (437mg). 

20 T.Lc. SiOj doped with triethylannne (dicMoromethane-methanol 9:1) Rf 0.5. 
Tntermediate 21 

Amixtiireofliitermediate9(1.49g),Iiitermediate2(1.88g), acetyl chloride (142}il) 
25 and activated 3 molecular oeves C7Jg) in dry methanol (80ml) was stirred at room 

temperature under nitrogen fi,r 18h. Sodium cyanoborohydride (0.51g) was added and 
thereactionnuxturewasstirredatroomtemperatureimdernitrogenfor22h. The 
mbrturewasfilteredthroughhyfloandthesolventwasremovediiLSaaia. Tberesidue 
was partitioned between etiiyl acetate (150ml) and sodium bicarbonate (ISOml). The 
30 aqueous fiaction was extracted witii etiiyl acetate (150ml) and the combined organic 
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fractions were washed with brine (200nil), dried (MgSOJ, filtered and concentrated in 
vacuo to gwe a red oil. Purification by 'flash' column chromatography using silica gel 
(Sorbsil C60, 20-40jiM) eluting with System A (98:2:0.2 and 97:3:0.3) gave the ntle 
compound (0.424g) as a colouriess solid. 
. 5 T.Lc. SiOj (System A 98:2:0.2) Rf 0.35. 



Intermediate 22 

L 1 -Dimethvlethvl 4>r4-f aminothioxomethvnphenvllf 1 .4 - bipiperidineV l'-acetate 

Hydrogen sulphide gas was bubbled through a solution of Intermediate 21 (0.420g) 
10 and triethylamine (5ml) in dry pyridine (25ml) for 30min. The reaction mixture was 

stirred at room temperature for 1 8h. The solvent was removed in vacuo and the readue 
triturated with hexane:diethyl ether (3 : 1) to give, after filtration, the title cpmpound 
(0.3 17g) as a pale yellow solid. 
Tic. SiOj (System B 90:10:1) Rf 0.15. 

15 

Intermediate 23 

3-Bromo-4>( 1 >piperfl^Tiyl)hen2onitrile 

3-Bromo-4-fluorobenzonitrile (20.0g) was heated at 120"* with piperazine (25.8g) 
and sodium caibonate (21. 2g) in dimethylsulphoxide (250ml) with stirring under nitrogen 
20 for 15h. The cooled mixture was poured into water (1 litre) and extracted with 

dichloromethane (3x500ml). The organic layers were washed with water (3x500ml), 
dried (MgSO^) and evaporated to give the title compound as a yellow solid (26.6g). 
T.I.C. SiOj (System A 95:5:0.5) Rf 0.15. 

25 Intermediate 24 

1 . 1 -Dimethvlethvl 4-f 4-f 2-bromo-4>cvanophenvn- 1 -piperaanvl > 1 - piperidineacetate 

A solution of Intermediate 2 (lO.Og) in methanol (130ml) was treated with acetyl 
chloride (942mg) followed by Intermediate 23 (12.5g). 3 A molecular sieves (4g) were 
added followed by sodium cyanoborohydride (2.95g) and the mixture stirred at room 

30 temperature for 18h. The reaction mbcture was filtered and the filter cake washed with 
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methanol (SOml). The filtrate was concentrated i!L5acua.to^ 
partitionedbetweenetlQrlacetate(200m0and8%sodiumbicaibonate(20^^^ The 

organic retracts were dried (Na,SO^, concentrated onto siKcaO^erdc 9385). andthetide 
compound obtained by flash chromatography eluting with SystemB (97:3:03) as a 
5 ydIowsoUd(4.18g). 

Anatytical h-p J.c. (gradient profile 10-90% Oi) in 25min) 12-9 

7 p^enne{fiate25 
T-nitnrftivlethvl 4-r4-r 

10 pipprarrn yll- l -pipftrirfineacetate 

Intermediate 24 (Ig) was dissolved in pyridine (50ml) and treated with triethylanune 

(0.9ml). Hydrogen sulphide gas was bubbled throu^ the sohnion for 25min before the 

flask was stoppers! and stirred at room temperature for 24h. 

Tlie solvent was removed aLSaaio to leave a ydlow oil wMch was ti^ 

15 ether/hexane (1:1) to leavefte tftl« compound as a yeUow soKd (1.05g). 
Anatyticdh.pXc. (gradient profile 10-90% 00 in 25min) K,n2wm. 

Tntermediate 26 

^ r-r>;^oti, yWhv1 4-r4-f4-c- r"»-''-"'*^^^"^«^^l-^''^^^^^^^^^ piperidiTiejicetat^ 
20 trifluoroacetate salt 

Intermediate 24 (Ig) was suspended in l,3-dimethyl-3.4,5,6- 
tetrahydro.2(ll^pyrimidinone(40ml)andwastreatedwithtetramethyltin(0.34rf^ 

tetrakis(tripheriyIphosphine)palladiwn (0) (250mg). The mixture was heated at 65° for 
1 8h. poured into water and extracted with dicWoromethane (2x50ml). The organic layer 
25 was washed with water (4xl50ml). dried O^gSO^ filtered and evaporated invacua to 
leave a yeflow oil which was purified by preparative h.p.l.c. (gradient profile 10-35% C") 
in 12min and 35% © isochratic for 6nnn) to give after 17.0 min. the ^ti^coinEound 
as a white solid (395mg). 

Analytical h.p.l.c.(gradient profile 10-90% Oi) in 25min) 12.3min. 



30 
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Intermediate 27 

1 . 1 >Dimethvlethvl 4-\4-\4-( aminothioxomethvl V2>methvlDhenvlV 1 - 
pipftraTiTiYl]«l-piperidineacetate trifluoroacetate sah 

Intermediate 26 (395mg) was dissolved in pyridine (20ml), treated with 
5 triethylamine (0.37ml) and hydrogen sulphide gas was bubbled through the solution for 
20min. The flask was stoppered and stirred at room temperature for 24h. The solvent 
was removed in vacuo to leave the title compound as an orange gum (540mg). 
Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25min) Rp lL7min. 

10 Intermediate 28 

IJ-Dimethvlethvl 4-oxo-l-piperidinecarboxvlate 

A nuxture of 4-piperidone monohydrate hydrochloride (2Sg) and 
dimethylaminopyridine (2g) in acetonitrile (500ml) and triethylamine (100ml) was cooled 
m an ice-bath and treated with di-tertiary butyl dicarbonate (35.5g). The mixture was 

15 stirred at room temperature under nitrogen overnight. The acetonitrile was rraioved in 

vacuo and the readue partitioned between ethyl acetate (400ml) and IN hydrochloric add 
(400ml). The aqueous layer was extracted with ethyl acetate (2x200ml). The combined 
etlqrl acetate extracts were washed with brine (400ml), dried (MgSOJ and ev^orated in 
vacuo to afford the title compound as a white crystalline solid (15.9g). 

20 T.Lc. SiOj (hexane-ethyl acetate 1 : 1) Rf 0.4. 

Intermediate 29 

1-1-Dimeth\dethyl 4-f4-(4-cvanoDhenvlVl-piperazinvn-l- piperidineca rboxvlate 
A solution of Intermediate 28 (15.9g) and Intermediate 3 (14,95g) in dry 

25 tetrahydrofuran (500ml) was treated with glacial acetic acid (4.6ml) and sodium 
triacetoxyborohydride (22g). The reaction was stirred at room temperature under 
nitrogen for 4.5h. The mixture was concentrated in vacuo and the residue partitioned 
between 2N sodium carbonate (500ml) and ethyl acetate (500ml). The aqueous layer was 
extracted with ethyl acetate (2x500ml). The combined organic extracts were washed with 

30 brine (750ml) and the solvent removed in vacuo to afford an oflf-white solid. Purification 
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by flash chromatography on silica gd (M&ck 9385) ehiting with 
dichloromethane-methanol (100:1) containiAg2% triethylamine gave the title comppund 

as a white solid (19.2g). 

T.Lc. SiO:^ (Systems 90:10:1) Rf 0.67. 

5 

TntermediateSO 

4-f4-f4-l>iDeri' <i V1V1-pioerP ^tivnhenzomm1etrifluoTOac^^ 

Litennediate 29 (17 Jg) was stirred intrifluoroacetic add (100ml) and distilled 
water (10ml) at room tenq>erature mider nitrogen for 4.25h. The reaction was 
IQ concentratedmvacufiandtheresiduepurifiedbytiiturationwi^ Theresuhing 
white soKd was filtered off and dried to afiford thetitl^; compound (24.0g). 
AnalysisFound: C,44.6; H,4.62; N,9.69; 

C,^^.6C^P^ requires: C,44.9;H,437; N,9.88%. 



IS Tirtermediate31 

T;th y1 4-f4-r4-cvanoD b «MivruUpiDera7 imH l-rt-me^^ niperifcieacetgtg 

A mixture of Ihtennediate 30 (6g). etM-2-bromopropionate (1.5ml) and potassium 

caihonate (5.88g) in acetonitrile (ISOml) was heated under r^ux, under nhrogen. for 5h. 

The acetonitrile was removed in vacuo and the residue partitioned between ethjd acetate 
20 (200ml) and water (200ml). The aqueous phase was extracted with ethyl acetate 

(2xl50ml) and the combined organic extracts were washed (water, brine), dried (Na-SO^) 

and n-gpontf ff t:::2=:2^ ^» fv*- th^ title compound as a veHow ofl which slowly 

aystallised (4.0g). 

T.I.C. SiOj (System A 95:5:0.5) Rf 0.27. 



25 



Intermediate 32 

Rthvl 4-r4-r4-r»>tTiinnthiQxomet hvn pTienvl%l-p inerazinvn-a-me thvl-l - piperidineacetate 

Hydrogen sulphide gas was passed into a solution of Intermediate 3 1 (4g) and 
triethylamine (10ml) in pyridine (70ml) for 30min. The vessel was then stoppered and the 
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mixture stirred at room temperature for 3 days. The pyridine was removed in vacuo and 
the residue triturated with ether (150ml) to give the title compound a s a yellow powder 
. (3.05g). 
. TJx. SiOj (System A 95:5:0.5) Rf 0.05. 

5 

Intermediate 33 

cis*4-f4-f3-MethvM-(phenvlmethvlM"piperidinvl] >l-> piperazinvl]benzonitrile 

Intermediate 3 (6.22g) was stirred at room temperature under nitrogen with 
I-ben^l-3-methyl-4-piperidone (6.83g) and sodium triacetoxyborohydride (9.2g) in dry 

10 dichloromethane (150m]) containing glacial acetic add (5.67ml) for 19h. The mfarture was 
heated imder reflux for 21h, cooled, and treated with 8% aqueous sodium bicarbonate 
(150ml), The aqueous layer was extraaed with dichloromethane (2 x 70ml), and the 
organic layers were washed with 8% aqueous NaHCOj (lOOmI) and water (lOOnd), dried 
(MgS04) and evaporated to give the title compound as a cream solid (11 .7g). 

15 T.I.C. SiOj (System A, 95:5:0.5) Rf 0.7. 

Intermediate 34 

ds-4*r4"f3-methvl"4-piperidinvl Vi-pir^^ nvl]benzonitTile 

Intermediate 33 (1 1.3g) was heated under reflux with 1- chloroethyl chloroformate 

20 .(6.52ml) in 1,2-dichloroethane (300ml) with stirring under nitrogen for 2h. Methanol 
(80ml) was added, and heating under reflux was continued for Ih. The solvents were 
evaporated and the residue triturated with dry ether (3 x 80ml) filtered off and dried 
(8.71g). Trituration with hot ethanol (200ml), followed by cooling, filtration and drying of 
the residue gave the title compound as a white solid (5.25g). 

25 T.I.C. SiOj (System A, 78:20:2) Rf 0.2. 

Intermediate 35 

ciS'lJ-Dimethvlethvl 4-f4-(4>cvanophenvlVl-piperazirivlV3->methvl- 1-piperidine acetate 
Intermediate 34 (2.0g) was heated under reflux with t-butyl bromoacetate (1.03nJ) 
30 and anhydrous potassium carbonate (1.47g) in dry acetonitrile (50ml) with stirring under 



.QJ IRSTITUTE SHEET 



wo 93/10091 



PCT/EP92/02588 



42 



10 



15 



nitrogen for 1 8h. The solvent was evaporated and the reddue partitioned between ethyl 
acetate (3x50^1) and water (lOOml); the organic layers were washed with biine. dried 
(MgSOJ and evaporated to give the title compound as alight brown soKd (1.9g). 
Tic SiOi (System A, 89:10:1) Rf 0.9. 

yntennediate36 

A nuxutre of 2,5^T)romopyridine (U.Tg), piperazine (8.5g) potasaum carbonate 
(6.9g) and dimethylsulphoxide (lOOmO vras heated at 140» wiA stining under nitrogen for 
24h. Ethyl acetate (400ml) was added and &e mixture washed with water (3 x ISOml). 
brine (100ml), dried (Na,SO^ and evaporated SLSSSUO. The residue was purified by 
column chromatography using siHcagel (Merck 9385) eluting with System B (70:30:1) to 

the title compound as a colouriess solid (7.64g). 
Mehmg pomt 72-74''C. 



Jntermediate 37 

-Piperaany lV-^-pyridinecarbomtrile 

Intermediate 36 (2g) was heated at 180«> with copper (1) cyanide (1.79g) in 
N-metlQrl-2-pyrroUdinone(6ml)for24h. Ammonia sohition(20ml)v^ added and the 
20 mixture extracted with ethyl acetate (3x50ml). The combined, organic detracts were . 
washedwithwater(2xl00ml)andbrine(2xl00ml),dried^gSO^andevaporatedm 

vacuo. The residue was purified by flash colmmi chromatography using silica gel (Merck 
9385) eluting^ih System A, 94:6:0.6to give the title compomia asacream soBd 
(0.330g). 

25 T.Lc. (System A, 90:10:1) Rf 0.45 
Tntermediate 38 

1 1 _T^;^.t^, vUthvl 4-r4-f5-c^ -"^-'>- pvriHinvn-l-ninpr?i7invl1-l- piperidineacetate 
Intermediate 37 (0.131g), Intermediate 2 (0.35g). acetic acid (0.1ml) and sodmm 
30 triaceto^qrborohydride (0.35g) in tetrahydrofiiran (15ml) were stirred at room temperature 



wo 93/10091 



PCT/EP92/02588 



under nitrogen for 18h. The solvent was evaporated in vacuo and the residue partitioned 
between ethyl acetate (SOml) and sodium carbonate solution (2N, lOmI). The organic 
layer was dried (MgSOJ, evaporated in vacuo and the reddue purified by colunm 
chromotography on silica gel (Merck 9385), eluting with System A 96:4:0.4. to ^ve the 
5 title compound as a cream solid (0.3 9g) 
T.Lc. (System A, 95:5:0.5) Rf 0.3 

Example 1 

fa^ trans-4-r4>f 4-r AminoiminomethvnohenvlV 1 ■piDeraanvlV 1 -r2>f 1 1 ■dimethvlethoxvV2- 

10 oxoeth^dl-l-methylpiperidinium trifluoroacetate salt 

fl>Yds^r4-r4-fAmmoiminomethvnphenvn-l-pipera2invlV l42-fl^ 
oxoethvlVl-methvlpiperidinium trifluoroacetate salt 

Intermediate 10 (624mg) was dissolved in acetone (ITOml) and treated with methyl 
iodide (0.927ml). The mixture was heated under reflux for 2V^. The solvent was 

15 removed in vacuo to leave a yellow solid which was dissolved in methanol (120ml) and 
treated with ammonium acetate (34Smg). The mixture was heated at 60° for 6h. The 
solvent was removed in vacuo to leave a yellow solid, wMch was purified by preparative 
h p Lc. (gradient profile 5-20% C") 20% (ii) isochratic for 8 min.) to give 

after Rt l^-^ min, the title compound (a) as a white powder (65mg) having a mass 

20' spectrum \MSt] of 416, and after Rf 17.0 min the title compound (b) as a pale pink 
powder (lOOmg), also having a mass spectrum [MIT] of 416. 

Example 2 

Ll-Dimethvlethvl 4-r4-r4-faminofhvdroxvimino^me thvnphenvlVl- 

25 pipftraTin yn-l-piperidineacetate 

Potassium-t-butoxide (0. 123g) was added to a stirred mixture of Intermediate 4 
(0.384g) and hydroxylamine hydrochloride (0.076g) in t-butanol (15ml) at SO*". After 
heating for 18h the residue was partitioned between hot ethyl acetate (50ml) and hot 4% 
sodium bicarbonate (50ml). The aqueous phase was extracted with hot ethyl acetate 

30 (3x50ml). The combined organic extracts were evaporated onto silica gel (Merck 7734). 

£,LjB3Tn UTE Si-icE3T 
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The dried support was added to a column of silica gd (Merck 7734) and eluted with 
System A(100:8:l). Appropriate eluates were coUected and evaporated to yield thetide 
compound (O.llg) as a white solid. 
T.I.C. SiOj (System A 100:8:1) Rf 0.19 and 0.24. 

Examples 

T i.TtfTnethvlethul 4-f4-r4-rimino rr " '*-*^^»'^-'--*^'^««Cmci\ methvllphenvn-l r 
p i peraanvlVl-T M peridineace^ *? ^nnrnacetate salt 

MetM iodide (0.85ml) was added to a stored suspenaon of Intermediate 10 (3.0g) 
inacetone(200ml)andthemixturewasheatedatrefluxfi,r3h. The solvent was removed 
in vacuo and the residue dissoked in methanol (200ml). Trifluoroethylamine (U5ml) 
was added and the mixture heated at ca. 60«> under nitrogen for 5h. The soWent was 
removed in vacuo to leave a yeUow foam which was purified by preparative h.p.l.c- 
(gradient profile 10-70% Cii)itt 18 niin.) to give afterR, 11.07 min. theritlecosspound as 
a white powder (I82m^. Anatyticalh.p.Lc. (gradient profile 10-90% Cd) in25 mm.)R^ 
9.63 min. 



Example 4 

1 l-nimethvlethvl 4-f4-r6-rapiiTimminomf ^>'Y')-^-fV"dinvn-l- 
20 pippraT^-n ylf-l-p i peridinea cRtate trifluomacetate salt 

Intermediate 14 (154mg) in acetone (25ml) was treated with iodomethane (30^1) and 
heated under reflux for 1.5h- Further iodomethane (20jil) was added and after heating 
under reflux for a fiir&er 2h. the solution was homogeneous. Hie solvent was removed 
invacuo. the residue dissoh^ed in methanol (25ml), and ammonium acetate (300mg) 
added. ThesolutionwasheatedunderrefluxforShandevaporatediiLSSSu^ The 
residue was purified by preparative h.p.l.c. (20% (5) isochratic) to afford the tide 
compound as a colourless solid (46nig). 

Analytical h.p J.c. (gradient profile 10-90% Qn) in 25 min.) 8.6niin. 
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1 l>Dimeth^ethvl4>r4-[4-(aminoiniinomethvl Vhenvn^ 
piperaanvll-l-piperidineacetate trifluoroacetate salt 

Intennediate 17 (540mg) in acetone (25ml) was treated with iodomethane (lOOjil), 
heated undo- reflux for 4h, and the solvent evaporated in vacuo . The residue was taken 
up in methanol (25nil), ammonium acetate (0.5g) added, the solution stirred under reflux 
for 8h and the solvent evaporated in vacuo . The residue was purified by preparative 
h.p.l.c. (gradient profile 5-20% (ii) in 10 min. and 20% (n) isochratic for 8 min.) to afford 
the title compoimd as a colourless solid. 

Analytical h.p.Lc. (gradient profile 10-90% (ii) in 25 min.) Rj.9.3nun. 



Example 6 

trans-4-ri-r4>rAminoiminomethvnDhenvn-4-piDeridinvn-l>r2-f 
*2>oxoeth^d]-l-methvlpiperidinium trifluoroacetate salt 

Intermediate 20 (433mg) m acetone (25ml) was treated with iodomethane (70jil) and 

15 the mbrture was heated under reflux for 3h. The solvent was removed in vacuo, the 

residue dissolved in methanol (25ml) and ammonium acetate (0.5g) added. The mixture 
was heated under reflux for 8h, cooled and evaporated in vacuo . Gradient preparative 
h.p.l.c. (gradient profile 10-40% Oi) over 9min and 40% (ii) isochratic for 9min) afforded 
fhe title compound as a colourless solid (61 mg). 

20 Analytical h.p.l.c. (gradient profile 1 0-90% (ii) in 25 min.) 1 1 .7 min. 



Example 7 

Ll-Dimethvlethvl 4-r4>raminoiminomethvnphenvnrh4'- bipiperidine1- T-acetate 
trifluoroacetate salt 

25 Intermediate 22 (3 1 7mg) and iodomethane (1 30^1) in acetone (30ml) was heated 

under reflux under nitrogen for 7h. The mixture was concentrated in vacuo and the 
residue redissolved in methanol (30ml). Ammonium acetate (176mg) was added and the 
mixture heated at 60** under nitrogen for 7h. After cooling, evaporation of the solvent in 
vacuo gave a brown residue, which was purified by preparative h.p.l.c. (gradient profile 

30 
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5-20% (ii) in 10 min. and 20% © isochratic fcr 8 min.) to give after Rr 15.9 min. the tide 
compound (88mg) as a yellow cr3^stalline soBd. 
N.m.r. (5, Dtf-DMSO) : 1.5 (9H.s,*Bu). 1.9-2.4 m,ra,CEks), 2.9-S.7 
(10a2xm^-CH,s,N-CH.Ar-CH), 4.05 (2H,bnn,N.CT^COj*Bu). 7.48 ^V^AABB*. 
5 aromatic CHs), 7.85 (2E.ViAA'BB', aromatic CHs), 9.15, 9.3 (4a2xbrs, anudineNH), 
10.2(IiLl>rsBO2CCF3). 



Examples 

^ l-nimethvlethvl 4-r4-r4-faminonninometlivl te tienvn-l-piperazinvl1- l-pjperidineacetate 
10 A mixture of Example 2 (0.209g) and 10% palladium on caibon (O.lg) in gjadal 

acetic acid (20ml) was stirred under m atmosphere of hydrogen for 2 days. The 
suspension was filtered and the filtrate was evaporated under reduced pressure. The 
residue was partitioned between chloroform (25ml) and 2N sodium carbonate (50ml). 
The aqueous phase was extracted with chloroform (25ml)- The combined organic 
15 extracts were dried (NajSOJ and ev^orated to give a cream soUd. Purification by 

chromatography on silica gel (Merck 7734) using System A (10:&1) as eluant gave the 
title compound as a cream powder (0.09g) havmg an analytical h.pXc. (gradient profile 
10-90% Oi) in 25 min.) R,. 8.65 min. 

20 Example 9 

1, T-Dimetfavlethvl 4-f4-f4-(aminoiniin ninethvn-2-hromophenvn-l- 

pipftra7iTi Yl|-1-piperidineacetate trifluoroa cetate salt 

Intermediate 25 (1.05g) was dissohred in acetone (70ml) and treated witii methyl 

iodide (0.20ml). The mixture was heated under reflux for 5h and ih& solvent was 
25 removed in vacuo to leave a yeUow soKd which was dissolved in methanol (50ml) and 

treated witii ammonium acetate (488mg). The mixture was heated at 60° for 6h and tiie 

solvent was removed in vacuo to leave a yeUow sofid. Purification by preparative h.p.Lc. 

(gradient profile 5-20% (u) in lOmin and 20% (ii) isochratic for 8min) gave after Rx 

16.3min the title compound as a vdiite solid (105mg). 
30 Mass Spectrometry {MHJ^ 481. 
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Example 10 

Ll-Dimethvlethvl4-f4-f4-faminoiminomethvlV2"methylphew 
pipftraTin Yll^l-piperidineacetate trifluoroacetate salt 
5 Intermediate 27 (540mg) was heated under reflux with methyl iodide (43 ^il) in 

acetone (50ml) for 3h. The solvent was removed in vacuo to leave an orange oil whidi 
was dissolved in methanol (50ml), treated with ammonium acetate (163mg) and heated at 
60® for 6h. The solvent was removed to leave an orange oil which was purified by 
preparative h.p.I.c. (gradient profile 5-20% (ii) in lOmin and 20% (ii) isochratic for 8 min) 
10 to ^ve after 16.5 min. the title compound as a cream coloured solid (lOOmg). 
Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25min) BT.9.24min. 

Example 11 

Ethvl 4-r4-f4-faminoiminomethvnphenvn"l -piperaanvl]-a-methvM - piperidineacetate 
15 Methyl iodide (0.35ml) was added to a stirred suspension of Intermediate 32 (2g) in 

acetone (100ml) and the mixture was heated under reflux under nitrogen for 2.5h. More 
methyl iodide (0.35ml) was added and the mixture heated under reflux for Ih. The 
acetone was evaporated and the residue dissolved in methanol (lOOnd) and treated with 
ammonium acetate (1.52g). The mixture was heated under reflux for 6h and the methanol 
20 removed in vacuo to leave a yellow foam. The foam was taken up in acetonitrile (1 0ml), 
water (15ml) and methanol (5ml) and purified by preparative h.p.l.c. (gradient profile 
5-20% Cii) in lOmin and 20% (ii) isochratic for 8min) to give after Rj. 13.4 min. the titlg 
compound as a white solid (1.45g). 

Analysis Found: . C,40.0; H,4.3; N,8.0; 

25 C2,H33N302.4.5C2HF302 requires: C,40.0; H,4.2; N,7.8%. 

Example 12 

l.l>Dimethvlethyl 1 '>[4-(aminoiminomethvnphenvn[4.4^> bipiperidinel -l -acetate 

Intermediate 20 (940mg) was suspended in acetone (AOvnl) and iodomethane (70jil) 
30 added. The mbrture was stirred at reflux for 1.5h, treated with fiirther iodomethane 
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(70^d) and heated under reflux for a further Ih. A fiother quantity of iodomethane (50nl) 
was added and the mixture heated under reflux for a fiirtfaer Ih. The acetone was 
removed in vacuo and the residue in methanol was treated with ammonium acetate 
(1.5g), heated under reflux for a fiirther 8h, and the solvent evaporated in vacuo. 
5 Purification by preparative h.pXc. (gradient profile 10-70% (ii) in 18 min) afforded crude 
product (740mg). Further purification by flash chromatography over siHca (Merck 9385, 
65g) with Systems (19:10:1) ehiant afforded the title compound as a colourless soKd 
(lOSmg). 

N.m.r. (5, D«-DMSO): 8.9 and 8.52 (4H, 23dir^ amidineNH). 
10 7.7 7.05 (4H, AABB', aromatic CHs) 

4.03 (2H br d, aromatic -N-CH, equa.), 3.33 (2Hs. NCH^COO). 3.05 and 2,8 CZH bts + 
4Hbrt, rest- CH^, 2.1 (2Hbrni, 2x-CH) and 1.9 - 0.9 (8Hni, rest). 

Tixample 13 

15 (a^ tTans-4-r4-r4-^Aminoi m innmethvl'h)henvn-l-pipera2invl1-l-f2- 
p i^;n,^l^l«ft..^V2-oxo >^hvl l-T-fahenvimpthvnnineridi^ 
(h) as^r4-r4-fAi«mnimiiiomet hv1Vhenvll-l-nimffa7in^^^^ 
H,'ir.fttTi v1etbnxvV2-oxo pthvl V1-fehenv lniethv1VperidiTiiiim trifluoroacetate sah. 

Intermediate 10 (l-84g), was dissoWed in acetone (100ml), treated with benzyl 
20 bromide(I.57ml)andheatedunderrefluxforl8h. The solvent was removed aL5aS!0 to 
leave a yeHow solid, which was dissolved in metiianol (100ml) and treated with 
ammonium acetate (1.02g). The mixture was heated at eOX for 6h, and the solvent 
evaporated to give an orange oil. Purification by preparative by h.p.l.c. (gradient profile 
10-30% (fi) in 12 min. and 30% isochraficfor 6min) gave after Rf 17.1 min the tide 
25 cnmoound f a> as a white soHd (32mg), andafterR^ 173 min the title compound (b) as a 
white solid (92mg). 

Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25min) 
Rr 11.9min (compound (a)), Rx 12.0min (compound (b)). 



30 ;Ryample 14 
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ds-lJ-Dimethvlethvl4>r4>f4*raminofhvdroxviniino ^meth^^ 
pipftraTinylj -S^methvl-l -piperidineacetate 
^ Intennediate 35(1 .5g) was heated under reflux with hydroxylamine hydrochloride 

(290mg) and potassium t-butoxide (0:45g) in methanol (20ml) with stirring under 
5 nitrogen. The hydroxylamine hydrochloride and potassium t-butoxide were each added in 
four equal portions after 0, 1 .5, 3.5 and 5.5h, and the mbcture was heated under reflux 
overnight. The mbcture was poured into water (120nil) and the precipitate filtered off, 
washed with water and dried to give a white solid (1 .33g). The solid was triturated with 
hot toluene (15ml), filtered off while hot, washed with ether, and dried to give the title 
1 0 compound as a white solid (0.902g). 

Tic. SiOj (System A, 89:10:1) Rf 0.6, 

Example 15 

4>f 4-f4-f Aminouninomethvnphenvl]- 1 >piperazinvlV 1 >pi peridineacetic acid 

15 trifluoroacetate salt 

Example 8 (152mg) was treated with a mbcture of trifluoroacetic acid and water 
(9:1; 50ml). The mbcture was stirred at room temperature for 20min before the reagents 
were removed in vacuo to leave the title compound as a pmk solid (120mg). 
Analysis Found : C,39.6; H,4.5; N,9.2; 

20 C38H27N5O2.3.65C2HF3O2 requb^es : C,39.9;H,4.1;N,9.2%. 

N.m.r. (5, DMSO) : 9.03, 8.88 (4H,2xbrs,NHs), 7.8. QH,14AABB', aromatic CHs), 7.2 
(2a^^AA'BB'. aromatic CHs), 3 .98 (2Rs.>CH;- COOH), 2.8-4.0 (ljam,CH2S, 
obscured by H^O), 2.22 (2H,brd,N-CH2-C^equatorial), 1.95 (2H,brq,N-CHj-CH2 axial). 

25 Example 16 

f a\ trans-4-r4-[4>f AminoiminomethvnphenvlVl -p iperazjnvll-l >f 2-hvdroxv^ 

2"OxoethvlVl-methvlpiperidinium trifluoroacetate salt 
fl3\cis-444>r4-(AminoiminomethvnDhenvn-l>pipera2in vlVl>f2-hvdroxv^ 

methvlpiperidinium trifluoroacetate salt 
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Example la (58mg) was treated withtrifluoroacetic add and water (9:1; 25inl) and 
theniixturestirredatroomtemperaturefor20mm. The solvent was removed iiLSafiUfi to 

give the title compound a s a whhe solid (42mg). 

AnalysisFound: C,40^;H,4.6;N.8.6; 
5 C^jftoNjO^J-TSC^EiFsOj requires : C,40.4; H,4.3; N,8.9%. 

N.m.n (5, MeOD) : 7.75 (^V^AABB'. aromatic CHs). 7.16 QaVSAA-BB', aromatic 
CHs), 4.22 ^s^^T-CHj-COOH), 3.88 ^brd^-CEL, equatorial), 3.68 
(^m^Ar-N-a^+N-Oi). 3.32-3.42 (9H.iiH-s,N'-C3I, axial. N-a]^p^ 

2.3-2.42 (4H,m,NCI^- piperidine). 
10 Example lb (92mg) was treated with a nuxture of tiifluoroacetic add and water (9:1; 

25ml) and stilted at room temperature for 25 nnn. The soWent was removed BLSaSffi to 

the title compound as a pale pink solid (49mg). 
AnalysisFound: C.41.0;H,4.5;N,9.2; 
C,9l^P23.5CyaF302Requires: C,41.1;H,4.5;N,9.2% 

15 

Example 17 

^ rMM^"''""^^^"" ^ '""^"^""*'"^^'^-"^"^^^^'^' Pirwidineacetic add 
trifluoroacetate 

A solution of Example 2 (0.12g) in trifluoroacetic add (4.5ml) and water (0.5ml) 
20 was stirred at room temperature for 5h. The solution was evaporated under reduced 

pressure and the residue triturated under isopropyl acetate to yield the title compound as 
an o&wUte powder (0.2g). 

AnalyasFound : C.42.02;H.5.01;N.9.37; 
C,3H2^P3JCHF30j.0.4C5H,oO,requires : C.4L95; H,4.60; N,9.41%. 

25 Mass spectrum [MET] 362. 

Example 18 

4-f4-f4-r5ninorf?- 2 2-trifluornethvnamip »lTTiftthvl'|phenvn-l- 
pipB p?inyT|-1-piperidineacet iV. acid trifluoroacetate salt 

30 
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Bcample 3 (50mg) in trifluoroacetic acid/water (10:1, 22ml) was stirred at room 
temperature for 2h. The solvent was removed in vacuo to give the title compound as a 
foam (37mg). 

Analysis Found: C,38.7; H,4.4; N.7.5; 

5 CjoH^gNsOjFj-S .75CjHF3O3.0.5CjHsO (ethanol) requires : 
C,39.0; H,4.0; N,8.0%. 

Analytical h.p.l.c. (gradient profile 10-90% (ii) in 18 min.) 1^.5.36 min. 
Example 19 

10 444-r64'AminoiininomethvlV3-pvridinvn-l-Diperazin^1-l- piperidineacetic acid 
trifluoroacetate salt 

Example 4 (44mg) was <Ussolved in trifluoroacetic add-water (9:1, 10ml) and the 
nuxture allowed to stand for 4h. The solvents were removed in vacuo and the residue 
triturated with dry ether to afford the title compound as a colourless solid (42mg). 
15 Analysis Found: C,37.65; H,4.0; N,9.9; 

C,^NP2.4CjHF302 requires : C,37.4; H,3.8; N,10.4%. 

Mass spectnim [MIT] 347.2. 

Example 20 

20 4-f4.f4-(Aminoiminomethvl^phenvll-2-methvl-l -pipftra7^nvl'{.1- piparidineacetic acid 
trifluoroacetate salt 

Example 5 (252mg) in trifluoroacetic acid-water (9:1, 20ml) was allowed to stand 
for 2h and the solvents evaporated in vacuo . The residue was triturated vnth dry ether 
(2x5ml) to afford the title compound (232mg). 
25 Analysis Found: C,43.0;H,5.3;N,8.6; 
C,9Hj9NsOj.3.3C2HF30j.0.5C4H,oO (diethyl ether) requires : 
C,42.8;H,4.8;N,9.1%. 
Mass spectrum [MIT] 360.2. 



30 Example 21 
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♦r-o^c^ fi-f4U-AmmQii i T ii ^nni«thvrtohenvl1-4-inperidi^^ 
9-«vnethv1Vl-met >i Ytp i periamU T t"'flnftrnacetate salt 

Example6(6(hng) was dissolved in trifluoroaceticadd-water (9:1, 10inl)andthe 
solution allowed to stand for 4h. The solvent was removed m:«acyo and the readue 
5 triturated with dry ether (Sml). Purification by preparative h.p.Lc- (gradient profile 
5-20% Oi) over lOmin and 20% (n) isochratic for Smin) afforded after 13.5 min. the 
fttle compound as a colourless solid (15mg). 

AnalysisFound: C.45.0; H.5.1; N,8.3; 

C^^P^2.9C^302 requires C.45.0; H,4.8; N.8. 1%. 

10 N.m.r. (5, D6-DMSO) : 8.9 and «,6 (^2xbrs.anddineNH's), 7.73 ^l^AABB'. 
aromatic'cHs), 7.10 Qai^AABB', aromatic Cffs), 4.3 (ais^N-CHrCOOH). 4.05 
QH.brd,Ar-N^ equatorial). 3.7 ^brd.CH2-N-at equatorial), approx. 3.4 (M 
Ar-N-C^ axial- obsaired), 3.2 (3as,N.CH3), 2.82 eabrt,CH,.N-Q^ a«al), 2-1.1 
(l^ni,rest). 

15 

Example 22 

^»nWmmnmethvnoh ^yl 1P 4^-hinineridinft1-T-acetic add trifluoro^cgtqte ^ 
Example 7 (82mg) was stirred at room temperature under nitrogen in a mixture of 
trifluoroacetic add (4.5ml) and water (0.5ml) for 3 .5h. The solvents were removed m 
20 vacuo to afford the title compound (67mg) as an off-wWte soKd. 
Njhj. (5. Ds-DMSO) : 1.9-2.4 (8H,m,CH2s), 3-4 (lOH-H^O + 

2mN-CT^.N-QaAr-fm 4.08 (:3I,s,Na3iC02H), 7.5 (2a,V^'BB', aromatic CHs). 
7.83 ^V^AABB'. aromatic CBDs). 9.25, 9.3 (4H,2xbr5,amidine I2fc), 10.3 
(lH.brs,H02CCF3). 
25 Mass spectrum \MEt\ 345. 



Example 23 

T^*h y\ ^f^r4-raminoimmnni..thvnnhenvl1 -1-p i peraanvl1-l- piperidineacetate 
^flnnrnacetate salt 

30 
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Example 15 (0.1 5g) was dissolved in ethanol (70ml) and hydrogen chloride gas was 
bubbled into the cooled (ice bath) solution for 20niin, which was then stirred overnight at 
room temperature. The solvent was removed in vacuo to yield the title compound as a 
pale pink solid (lOOmg). 
5 Mass spectrum [MIT] 374.2. 

Analysis Found: C,39.0; H,4.0; N,7.7; 

C^JEl^,Vip^A.5C^^O^ requires: C,39.3; H,4.0; N,7.9%. 

Example 24 

10 4»[4>f4«fAminoiminomethvlV2-bromophen yl1-l-pipfiraTt nvl1-l- piperidineac etic acid 
trifluoroacetate salt 

Example 9 (lOOmg) was treated with a mbcture of trifluoroacetic acid and water 
(9:1, 25ml) and the mbcture stirred at room temperature for 2h, The reagents were 
removed in vacuo to leave a pink oil which was triturated with ether to leave the rifle 

15 compound a s a pink solid (80mg). 

Analysis Found: C,37.3; H,4.0; N,8.7; 

C^^BTl^fi^.3.2C^J02 requires : C,37.1; H,3.7; N,8.9%. 

N.m.r. (5, D6-DMSO) : 9.1,9.3 (4H,2xbrs amidine NHs), 8.13 (IRdaromaric CH), 7.88 
(lH,dd,aromaric CH), 7.4 (lftd,aromatic CH), 4.0 f2H.brs.N-CI^-CO0H), 3.2-3.8 

20 (13H,m,rest CH^s+CH), 2.28 (2RbrdCH,-CH equatorial), 1 .95 (2H,brddd,Q^-CH 
axial). 

Example 25 

4,[4,[4>f Aminoiminomethvl V2>methvlphenvl V 1 ^piperazinvlV 1 - piperidineacetic acid 
25 trifluoroacetate salt 

Example 10 (97mg) was treated with trifluoroacetic acid and water (9: 1, 25ml) and 
the mbcture stirred at room temperature for 3h. The reagents were removed in vacuo to 
leave an oil which was triturated with ether to leave the title compound as a white solid 
(58mg). 

30 Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25min) Rj.3.5min. 
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Ai^lysisFound: C,41.6;H.4.6;N,9.6; 

Example 26 

5 ^f.l- f^rAni,-nohni t.^tn^tivnnhenvn 1 pirm-inyll r ^^^yl-l-rT'-MW.^.cericacid 
Example 1 1 (1.45g) was dissolved in 2N hydrochloric acid (-lOOmI) and the 
mixture stirred at M.fiO-forS days. The solvent was removed auasaia leaving the ^ 

compound as a pink solid (0.98^. 

lAass spectrometry [MH*] 360. 
10 N.m.r.(5,D,-DMSO)1.53(3H,d^e),2.28(2H.m.CHQt(ax)),2.42(2H.m,CHi^ 

(eq)), 3.06-3.72 (1 lH,m,ring CH+CH,'s), 4.15 (2H,m,OTjN (eq)). 4.23 
(IH.q^CO^, 7.18, 7.83 (4H,AA'BB'. arom.), 8.89. 9.13 (2H,2brs,amidine). 

pif ample 27 

15 ^'-r^rA^nh1nimino n^f^Wl Y^^vn^4■A ^-^p^ p>^rf^ne^-^ acid trifluoroacetatfi 

A solution of Example 12 (105mg) in trifluoroacetic acid-water (9:1,15ml) was 
aflowed to stand at 22° for 2.5h. Ihe solvent was removed invac^o and the residue 
purified by preparative h.p.l.c. (gradient proffle 5-20% 00 m lOmin and 20% 00 
isochratic for 8 min.) to afford the ritle compound as a colourless soHd (27mg). 

20 Mass spectrum [MB*] 345.5 

^Found C,42.9;H,4.4;N.7.9; 

C^^fi^. 3.25 CF^COJi requires C,42.8; H.4.4; N,7.8%. 

Example 28 

25 tran^-4-r4-r4-rAminoiimnomp t^Yl >phenvl1-l-mnera2invn-l-f2-hvdrox^^ 
9-ovnpthvn-l-fphenvlmethvnpip '^riHinium triflnoroacetate sate 

Example 13 (a) (30mg) was treated with trifluoroacetic acid and water (1:1) 
(10ml), and the mixture was stirred at room temperature for 18h. The solvent vras 
removed mvacuo to gV>.th^ title, compound as an off white soKd (26mg) 



30 
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Mass spectrum: [MIT] 436 

Assay Found C,45.7; H,4.5; N.8.4; 

C25H24NP2.3.5TFA requires C,46.0; H,4.5; N,8.4%. 

;5 Example 29 

cis-4-f4>r4-f Aminoiminomethynphenvl yi ^pipera anviy 1 -(2-hvdroxv-2- 

oxoethvn-l-(phenvlmethvnpiperi(iinium trifluoroacetate salt 

Example 13 (b) (86mg) was treated with trifluoroacetic acid and water (9:1, 10ml), 

and the mixture was stirred at room temperature for 1 8h. The solvent was removed in 
10 vacuo to ffvc the title compound as a white solid (76mg). 

Mass spectrum [MH*] 436 

Assay Found C,46.5; H,4.6; N,8.5; 

CasHj^Np^. 3.25 TFA requires C,46.9; H,4.7; N,8.7.%. 

15 Example 30 

ds.4-r4-r4-Aniinoiminomethvnphenvn-l-piDerazinvn -3-methvl-l- nineridineacetic ac)4 
trihvdrdchloride salt 

Acetic acid (lOml) and acetic anhydride (O.Sml) were added together to a mixture 
of Example 14 (0.9g) and 5% palladitmi on carbon (lOOmg) under nitrogen, and the 

20. mixture was hydrogoiated at room temperature and pressure until hydrogen uptake had 
ceased. The mixture was filtered through 5N HCl washed M-flow, and the filter cake 
washed with 5N hydrochloric acid (3x1 0ml). The filtrate was stirred under nitrogai for 
18h, ^ving a dark green solution. The mixture was concentrated to ca. 4ml, and 
isopropanol (40ml) added, giving a precipitate which was filtered off and washed with 

25 isopropanol to give a light green solid (488mg). Recrystallisation fi-om ca. 5 : 1 

isopropanohwater (ca. 30ml) gave the title compound as a light grey powder (148mg). 
Assay Found: C,44. 1, H,6.9; N,13.4; 

C.jHjsJ^A- 3HC1. 2.7H,0 requires: C,44.1; H,7.3; N,13.5%. 

Analytical h,p.l.c. (gradient profile 5-20% (ii) in lOmin) Rj. 5.6min. 
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Example 31 

1 l-nimethvlethvT 4-r4-r4-rrf*^hnvvcaibon y naTnfnoTmMnometlw^^^ 

-l-piperidineacetate 

Sodium hydroxide solution (2N: 3ml) was added to Example 8 (0.7g) and the 
suspension evaporated to dryness. The soUd residue was suspended in dry pyridine (15ml) 
and ethyl chloroformate (0.214mi) added. After Ih, the solvent was removed mymQ. 
and the residue purified by pr^arative h.p.Lc. (gradient proffle 10-45% Cu) in 17 min) to 
give after 12.9 min the tttte compound as abeige soBd (0.03g). 
Analytical h.pXc. (gradient profile 10-90% <u) m 25 min) R,10.8min. 



Example 32 

^f4-f4-rrnEthoxvcari?nr.v1 Wnolimi t inmethvllphenvn-l -piperaanvH- 1 -pipRpdineacetic 

add trifluoroacetate salt 

A solution of Example 3 1 (0.032g), in trifluoroacetic add (6ml) and water (Iml) 
15 wasstiiredatroomtemperatuieundernitrogenfor5h. The solvent was evaporated to 
the title eomt>ound as a vMt& sofid (0.025g). 
Ass^Found: C.37.3;H.3.6;N,6.8. 
QiI^iNjO^ 4.8 CF3 COjH requires C^7.7; H,3.7; N,7.1% 

Mass Spectrum [MET] 418 

26 

Example 33 

1 , T-THmethvlethvl A-lA-TA-rmar ^nl^meihomcArbomYiamiio] methyllphenyll-l- 
piperazinvn-l -piperidin eacetate. 

A solution of Example 8 (0.4g)in diy dicMomethane (50ml) was treated with 
25 methyl dilbroformate (0.05ml) and then sodhrai hydroxide solution (0. IN, 26.4ml) and 
themixturewasstirredvigorouslyfor20min. The or^c layer was separated, dried 
(MgSO J and evaporated to yield the title compound as a yeUow soUd (0.3g). 
T.I.C. (System A 90:10:1) Rf 0.7. 



30 Example 34 
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4-r4-r4-riminorfmethoxvcarfaonvnaniino1methvn phenvn-l-Diperaanvn-l- 
piperidineacetic add trifluoroacetate sah 

Example 33 (0.4g) was dissolved in trifluoroacetic add (1 8ml) and water (3ml) and 
the mixture was stirred at room temperature for Ih. The mixture was concentrated in 
5. vacuo and the residue purified by preparative h.p.l.c. (gradient profile 5-20% (u) in 10 
min and 20% Cii) isochratic for 8 min) to give after R,12 min the title compound as a 
beige solid (0.22g). 

Analytical h.p.l.c. (gradient profile 10- 90% (ii) in 25 min) R, 3.55. 
Mass Spectnim [MIT] 404 

Example 35 

1 1-Dimethvlethvl 4-f4-r4frfdiethoxvDhosphinvnami no1 iminomethvllphenvn- 
1 -pipRraTiTiyl]- 1 -piperidineacetate 

Sodium hydroxide solution (2N, 20ml) was added to Example 8 (0.9g) and the 
15 solution evaporated to dryness. Dimethylformamide (10ml) followed by diethyl 

q^ophosphate (0.264ml) were added to the solid residue and the solution stirred at 
room temperature for 15h. The solution was filtered and the filtrate evaporated in vacuo 
to give the title compound as a red oil (0.6g). 
Mass Spectrum [MIT] 538. 

20 

Example 36 

4-r4-r4-rfDiethvlphosphinvn3mino1iminomethvl1phenvn-l-piperay iny11-1-piperidineacetiq 

add trifluoroacetate salt 

Example 35 (0.6g) was stirred in trifluoroacetic acid (9ml) and water (Iml) for 2h 
25 at room temperature. The mixture was concentrated in vacuo and the residue purified by 
preparative h.p.l.c. (gradient profile 5-40% C") in 17min) to give after 14.4 min the |it!e 
compound as a foam (0.12g). 

Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25mm) Rf 7.9 min. 
Mass Spectrum [MIT] 482 

30 
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Hxamole 37 

piperidineacetate 

Example 8 (0.3g) in dicMoromethane (20inl) was treated with benzoyl chloride 
(27jd) and sodium iqrdroxide solution (O.IN; 14ml), and subsequently stirred vigorously 
for2h. Theorganicl^wassq)arated,dried(MgSOaandevaporatediiDSSio ^ 
yidd a yeflow residue which was purified by preparative h.p.Lc. (gradient profile 10-55% 
Cn>in 17 min) to give after Rx 13.1 min the title compound as ayeUow soHd (O.llg) 
l^s Spectrum IMH*} 506. 

•Example 3 8 

4.['4.r4-r(Ben20vl3Tnitin'>iminometl 
trifluoroacetate salt 

Example 37 (O.lg) was dissolved intrifluoroacetic add (10ml) and water (1ml) and 
themixturewasstiiredatroomteinperatureforlh. The solvents were evaporated to 
give a yellow oil which was purified by preparative h.p.l.c. (gradient profile 1 0-50% C") in 
11 min) to give after R, 11-1 min the Irtlg compound as a cream sofid (0.07g). 
AssayFound: C.44.6; IL4.1; N.8.0 

C25H3,NP3 4CF3COJH requires C.44.5; H.4.0; N.7.9% 

Analytical h.p-Lc. (gradient profile 10-90% Cu) in 25 min) 11.2 min. 



Fyample39 

1 1 -Dtmethvlethvl 4-r4-r5-ranunc 
1 .piperidineacetate 

25 Intermediate 38 (0.35g) inmethanol (20ml) was treated vdOt 4 portions of potassium 

t-butoxide (0.058g) and hydroxylamine hydrochloride (O.036g) at 2h intervals while the 
imxture was heated under reflux under nitrogen, and after the final portion had been 
added, the mixture was heated under reflux for 8h. The solution was cooled, water 
(10ml) added, and the product filtered off and dried invaQiQ to give the title compound 

30 as a white solid (0.25g). 
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T.I.C. (System A. 90: 10: 1) Rf 0.4; 
Example 40 - 

M-Dimethvlethvl 4-r4-r5-('aminotminomethvlV2-Dvridinvn-l- pij^t^-nnyiyi- 
5 piperidineacetate trifluoroacetate salt 

A mixture of Example 39 (0.23g), acetic anhydride (78 pi) and 10% palladium on 
carbon (50mg) in gladal acetic acid (6ml) was hydrogenated at room temperature and 
pressure for Ih. The catalyst was filtered off and the filtrate evaporated in vacuo. 
Purification by preparative h.p.l.c. (gradient profile 10-50% (ii) in 17 min) gave aftw R, 
10 10.8 min the title compound (0.12g) as a white solid. 
Mass Spectrum [MIT] 402 

Example 41 

4-f4-r5-fAminoinunomethvlV2-pvridinvn-l -pipftrarinvl]-l-piperidineaceticacid 

15 . trifluoroacetate salt 

Example 40 (O.lg) was stirred with trifluoroacetic add (9ml) and water (Iml) at 
room tonperature for 1.5h. The solvent was removed in vacuo to give an oily readue 
wludi was purified by preparative h.p.l.c. (gradient profile 5-20% (ii) in 10 min and 20% 
(ii) isodiratic for 8 nun) to give after R, 13.0 min the title compound as a white solid 

20 (0.02g). 

Mass Spectrum [MH*] 347 

Analytical h.p.lc. (gradient profile 10-90% Oi) in 25 nun.) 4.12 min. 
Example 42 

25 

Biological Data 

Inhibition of blood platelet aggregation by compounds of the invention was 
determined according to the following procedure. Citrated whole blood (1 part 3.8% 
trisodium dtrate : 9 parts blood) was obtained fi-om human volunteers, fi-ee of medication 
30 for at least 1 0 days prior to collection. The blood was incubated with 0. ImM aspirin and 
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0.05HM prostacyclin and then centrifiiged at lOOOg for 4 minutes (20»C). The 
supernatant platdetrichplasmaCPRP) was fiirthercentri&ged at 1300g for 10 minutes 
(2000) to sediment the platdets. The supernatant was discarded and the peUet wad»ed 
^thaphysiological salt solution ^PES 5mM,NaHC0, 12mM,NaCl 140mM.KHPO, 

5 0 74mM, D-Glucose 5.6mM, KCl 2.82mM and BSA 20g/l, pH 7.4) to remove residual 
plasma. After washing. thepeUet was resuspended in physiological salt solution and then 
appfied to a sephaiose CL-2B cohmm, pre^uifibrated with physiological salt sohmon at 
roomtemperature.Theplatdets(GFP)dutedvwftinthevoidvoUm»ea^^ werediluted 
to ^proximately 300,000 platdets/jil in buffer. Purified human fibrinogen ^ghtL.C. 

10 etal.l981Thromb. Haemostaas. 46(3), 593-596) was added to a final concentration of 
0.5mg/ml together with Ca2+ and Mg2+ at ImM and 0.5mM respectivdy. Test 
compounds were incubated in GFP for 5 minutes at 37^ and the platdet aggregating 
agent adenoane diphosphate (ADP) was added to a final concentration of 1 x 10^ The 
• potencyofthecompoundsmaybe«q)ressedasanIC„valuedefinedastheconcentration 

15 of compound required to produce 50% inhibition of platdet aggregation. 

The fonowinglCjo values were obtained for conqjounds of the invention: 

rntnpcMind E vample No. 



20 



25 



30 



15 


37 


16a 


44 


17 


5662 


18 


316 


19 


76 


20 


71 


21 


41 


22 


71 


23 


16233 
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5 



10 



24 


342 


25 


569 


26 


177 


27 


32 


28 


38 


29 


354 


30 


23 


32 


3332 


34 


1599 


36 


2683 


38 


1296 


41 


30 



15 

Example 43 

Pharmacy Example ■ Tablets 

S.Omg 
95.0mg 
90.0mg 
S.Omg 
2.0mg 
200.0mg 

The compound of the invention, microcrystalline cellulose, lactose and cross-linked 
polyvinylpyrrolidone are sieved through a 500 micron sieve and blended in a suitable 
mixer. The magnesium stearate is sieved through a 250 micron sieve and blended with the 
active blend. The blend is compressed into tablets using suitable punches. 



a) Compound of the invention 

20 

Lactose 

Microcrystalline Cellulose 
Cross-linked polyvinylpyrrolidone 
Magnesium Stearate 
Compression weight 
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b) Compound of the invention 5.0ing 

Lactose l^^-O^S 

Pregelatinised Starch 20.0mg 

5 Cross-linked polyvinylpyrrolidone S Onig 

Magneaum Stearate — 2.0m^ , 

Compression weight 200.0mg 

The compound of the invention, lactose and pregdatimsed starch are blended 
10 together and granulated with water. The wet massis dried and milled. The magnesium 
stearate and cross-linked polyvinylpynoHdone ate screened Uirougji a 250 micron sieve 
and blended with the granule. The resultant blend is compressed using suitable tablet 
punches. 

15 •pyample 44 

Pharmacy E yampfe - Capsules 

a) Compound of the mvention. 5.0mg 
Pregelatinised Starch 193.0mg 

20 Magnesium Stearate 2.0m^ 

Fillwdght 200.0mg 

The compound of the invention and pregelatinised starch are screened through a 
500 micron mesh sieve, blended togeflier and lubricated with magnesium stearate. 
25 (meshed through a 250 micron sieve). The blend is filled into hard gelatine capsules of a 
suitable aze. 

b) Compound of the invention 5.0mg 
Lactose 177.0mg 

30 Polyvinylpyrrolidone ^-^^S 
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Cross-linked polyvinylpyrrolidone S.Omg 

Magnesium Stearate 2.0mg 

Fill weight 200.0mg 



5 The compound of the invention and lactose are blended together and granulated 

vnth a solution of polyvinylpyrrolidone. The wet mass is dried and milled. The magneaum 
stearate and cross-linked polyvinylpyrrolidone are screened through a 250 micron sieve 
and blended with the granules. The resultant blend is filled mto hard gelatine capsules of a 
suitable sbx. 



15 



20 



25 



30 
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Example 45 

Pharmanv Examp le - SvniP 

a) Compound of the invention S.Omg 

HydroxypiopylMethylcellulose 45.0mg 
ftopyl Hydroxybenzoate 
Butyl HydfOJtybenzoate 

Saccharin Sodium ^ ^"8 
SoibitolSohition 

Suitable Buffers 1* 

Suitable flavours 1* 
Purified Water to 



l.Smg 
O.TSnag 



10.ml 



The hy&o^typiopyl methylceUulose is dispersed in a portion of hot purified water 

together with the hydroxybenzoates and the solution is allowed to cool to room 
temperature. Tlie saccharin sodium flavours and sorbitol solution are added to the bulk 

solution. The compound of the invention is dissolved in a portion of the remaining water 
and added to the bulk solution. Suitable buffers m^ be added to control the pH in the 
20 region of maximum stabiUty. The solution is made up to volume, fikered and fifled into 
suitable containers. 



Fvam ple46 

PhormaryTJvaTnple- M*>>rtTon Fontiulation 

Compound of the invaition 



%w/v 
1.00 



Water for injections BP. to 100.00 

Sodium chloride may be added to adjust thetonicity of the solution and thepH may 
30 be adjusted to that of ma«mum stabiKty and/or to fedUtate solution of the compomid of 
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the invention using dilute acid or alkali or by the addition of suitable bu£fer salts. 
Antioxidants and metal chelating salts may also be included. 

The solution is prepared, clarified and filled into appropriate sized ampoules sealed 
by fiiaon of the glass. The injection is sterilised by heating in an autoclave using one of 
5 the acceptable cycles. Alternatively the solution may be sterilised by filtration and filled 
into sterile ampoules under aseptic conditions. The solution may be packed under an inert 
atmosphere of nitrogen. 

10 



IS 



20 



25 



30 
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<"r.ATMS 

1. Compounds of foraiula (I) 




I « 



mvibadx 

X* and Y\ which may bethe same or different, represent CH or N; 
represents CH or, when X' represents CH, may also represent N; 
represents N or, when represents N, may also represent CH; 
Z represents N or N*R^ 

R' represents a hydrogen atom or a hydroxyU C,.alkyl or 2,2,2- trifluoroethyl group; 

represents a hydrogen atom or, when both X^ and X^ represent CH, may also 
represent a fluorine,- chlorine or bromine atom or a C,^alkyl group; 
R' represents a hydrogen atom or, when both Y' and Y^ represent N, may also represent 
a C,^alkyl or hydroxymethyl group. 

R^ represents a hydrogen atom or , when Z represents N, R^ may also represent a C.^kyl 
group; 

R' represents a C.^alkyl or phenylC,^alkyl group; 
R" represents a hydrogen atom or a C,^alkyl group; 

and pharmaceutically acceptable derivatives thereof and salts and solvates thereof 



2. Compounds as claimed in Claim 1 in which both X' and X= represent CH. 

3. Compounds as claimed inClaim 1 or2inwl«ch bothY' and Y= represent N. 



30 
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4. Compounds as claimed in any one of Claims 1 to 3 in which Z represents N or 
IsrC,^alkyl. 

5. Compounds as claimed in any one of Cliums 1 to 4 in which Z represents N. 

5 

6. Compounds as claimed in any one of Claims 1 to 5 in which R' represents a 
hydrogen atom. 

7. Compounds as darned in any one of Claims 1 to 6 in which K\ and R* each 
1 0 represent a hydrogen atom. 

8. Compounds as darned in any one of Claims 1 to 7 in wWch R* represents a hydrogen • 
atom.. 

15 9. Compounds as claimed in Claim 1 in which X' and X" both represent CH; 
Y', and Z represent N; and K\ R^ RVR* and R' represent a hydrogen atom. 

10. 4-[4-[4-(AnunoiminomethyOphenyl]-l-piperazinyI]-l-piperidineacetic add; and 
phyaologically accq>table salts and solvates thereof. 

20 

11. 

trans-4-[4-[4-(AminoiminomethyI)phenyl]- 1 -piperazinyl]- 1 -[2-( 1 , 1 -dimethylethoxy)-2- 
oxoethyl]-l-methyIpiperidiiuum salts, including physiologically acceptable salts and 
solvates thereof; 

25 1,1 -Dimethylethyl 4-[4-[4-[amino(hydroxyimino)methyl]phenyl]- 1 -piperazinyl]- 1 - 
piperidineacetate and physiologically acceptable salts and solvates thereof; 
l,l-DimethylethyI4-[4-[4-(iminoE(2,2,2-trifluoroethyl)amino] methyl]phenyl]-l- 
• piperazinyl]- 1 -piperidineacetate and physiologically acceptable salts and solvates thereof; 
1,1 -Dimethylethyl 4-[4-[6-(aminoiminomethyl)-3-pyridinyl]-l- piperazinyl]- 1- 

30 .piperidineacetate and physiologically acceptable salts and solvates thereof; 
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1,1-Dimethylethyl 4-[4-[4<aininoinunoinethyl)phenyI]-2-methyl-l- piperazinyl]-!- 
piperidineacetate and physiologicaUy acceptable salts and solvates thereof 
trans^[l-[4-(AminoirnmomethyI)phenyl3-4-piperidin^^^^ 

oxoethyl]-l-methylpiperidinium salts, including physiologically acceptable salts and 

5 solvates thereof; 

1,1-DimethyIethyl 4^4.(aniinoiminometfayl)phenyIl[l,4'-bipiperidine]- I'-acetate and 

phyaoloff cally acceptable salts and solvates tha-eof, 

1,1-Dimethylethyl 4-[4-[4KaniinoiminomethyI)phenyl]-l-piperazinyl]- l-piperidineacetate 

and physiologically acceptable salts and solvates thereof 
10 la-Dimethylethyl 4.[4-[4-(aniinoiniinomethyl)-24)romophenyl]-l- piperazinylH- 

piperidtneacetate and physiologically acceptable salts and solvates thereof ^ 

IJ^imethylethyl 4^[4-[4Kaminoiniinomethyl)-2-methylphenyl]-l-pipera2inyl3-l- 

piperidineacetate and physiologically acceptable salts and solvates thereof. 

Ethyl 4-[4-[4<aniinoiimnome%l)phei^l]-l-pipeta2nyl]-a-m^^ 
15 and physiolo^cally acceptable salts and solvates thereof 

1,1-Dimethylethyl lH4-(aininoiniinoinetM)phenyl3[4,4'- piperidine>l -acetate and 

physiologically acceptable salts and solvates thereof 

trans-4-[4-[4-(AnunoiniinomethyI)phenyl]-l-piperazinyr!-l- 

[2- (ia-dimethylethoxy)-2.oxoethyl]-l-(phenyhnethyl)piperidinium salts, including 

20 physiologically acceptable salts and solvates thereof, 

cis-4-[4-[4-(Aininoiniinomethyl)phenyl3-l-pipera2inyl]-l- 

[2-(Ul- dimethylethoxy)-2-oxoethyl3-l-(phenyhnethyl)piperidinium salts, including 
physiologically acceptable salts and solvates thereof 

cis-l,l-DimetIvIetl^l 4-[4-[4-£amino(hydroxyiniino)methyl3phenyl3-l- piperazinyl3-3- 
25 methyl-I-piperidineacetate and physioloff cally acceptable salts and solvates thereof; 
trans-4-[4-[4-(Aininoiminomethyl)phenyI3-l-piperazinyl3-l-(2-hydroxy- 
2-oxoethyl)-l-methylpiperidinium salts, including physiologically acceptable salts and 
solvates thereof. 
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4-[4-[4.(Amino(hydroxyimino)methyljphenyl]-l-piperazinyl]-l- piperidineacetic acid and 
physiologically acceptable salts and solvates thereof; 
4-[4-[4-(Imino[(2,2,2-trifluoroethyl)aniino]methyl]phenyl]-l- 
piperazinylj-l-piperidineacetic acid and physiologically acceptable salts and solvates 
5 thereof, 

4.[4-[6~(Aminoiniinoniethyl)-3-pyridinyl]-l-piperazinyI]-l- piperidineacetic add and 
physiologically acceptable salts and solvates thereof; 

4.[4-[4.(Aminoinunomethyl)phenyl]-2-methyl-l-piperaanyl]-l- piperidineacetic acid and 
physiologically acceptable salts and solvates thereof; 
10 trans-4.[l.[4-(AniinoinMnoniethyl)phenyl]-4-piperidinyl]-H2-hydrox^^ 

2-oxoeth)4)-l*metiiylpiperidiruuni salts, including physiolo^cally acceptable salts and 
solvates thereof; 

4-[4-(Aminoiniinomethyl)phenyI][l,4*-bipiperidine]-r-acetic acid and physiologically 
acceptable salts and solvates thereof; 
1 5 Ethyl 4-[4-[4-<aniinoinunomethyl)phenyl]- 1 -piperaanyl]- 1 - piperidineacetate and 
physiologically acceptable salts and solvates thereof; 

4.[4.[4^Aminoiniinomethyl)-2-bromophenyl]-l-piperazinyl]-l- piperidineacetic acid and 
physiolo^caily acceptable salts and solv^es thereof; 

4-[4-[4^Aniinoiniinomethyl)-2-methyIphenyI]-l-piperaa piperidineacetic acid and 

20 physiologically acceptable salts and solvates thereof; 

4.[4.[4^Anunoiminomethyl)phenyl]-l"pipera2inyl]-a-methyH- piperidineacetic arid, in 
the form of a racemic mixture or a single enantiomer, and physiologically acceptable salts 
and solvates thereof; 

144-(Aminoiminomethyl)phenyl][4,4'-bipiperidine]-l-acetic acid and physiologically 

2^ acceptable salts and solvates thereof; 

trans-4-[4-[4-(Aminoiminomethyl)phenyI]- 1 -piperazinyl]- 1 -(2-hydroxy- 
2-oxoethyl)-l-(phenylmethyl)piperidinium salts, including physiologically acceptable salts 
and solvates thereof; 
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cis-4-[4-[4KAnunomiinomethyl)phenylI-l-piperaziiiy 

oxoethyl)-l-(phenylmethyl)piperidinuin salts, including physiologicaHy acceptable salts 

and solvates thereof; 

cis^[4.[4-(Anunoinunomethyl)phenyl]-l-pipera^I]-3.^^^^ 

5 and physiologicany acceptable salts and solvates thereof 

lJ.DimethyletM4-[4-[4.[[(ethoxycarbonyl)anunoriminometi^^^^^ 
-i-piperidlneacetate and physiologicaUy acceptable salts and solvates thereof, 
4-[4-E4-[[(Ethoxycaibonyl)aininoliminometIiyI]phervI]-^ P^^*^"*^*" 
acid and physiologically acceptable salts and solvates thereof 

10 1,1-Dimethylethyl 4-[4-[4-runino[(methoxycaiboiiyi)annno] methyl]pheiiyl]-l- 

piperazinyl]-l-piperidineacetate and physiologicaHy acceptable salts and solvates thereof 
4-[4-[4-[Iniino[(methoxycarbonyl)aniino]methyl]ph6nyI]-l-pipera2inyU^ 
l-piperidineacetic add and physiologically acceptable salts and solvates thereof 
IJ-Dimethyletl^l 4-[4-[4[[(dietho:qrphosphinyl)annno] inunomethyl]phenyl]- 

15 ilpiperazinyll-l-piperidineacetate and phyoologically acceptable salts and solvates . 
thereof; 

4-[4-[4-[[a>iethylphosphinyi)annno]hirinomethyQphen5d3-l-pi^^ 

piperidineacetic acid and physiologically acceptable salts and solvates thweof, 
14.Dimethylethyl4-[4-[4.[(benzoyIainino)iniinomethyl3phenyl]-l-pipe^^ 

20 piperidineacetate and physiologically acceptable salts and so^ates thereof, 

4.[4-[4-[(Benzoylainino)iininomethyl]phenyl].l-piperaanyI].l-^^^^ acid and 

physiolo^cany acc^table salts and solvates thereof, 

1,1-Dimefliylethyl 4.[4.[5-[aniino(hydroxyiniino)methyl]-2-pyridinyl]- l-piperazinyl]- 
1-piperidineacetate and physiologicaify acceptable salts and solvates thereof; 
25 1,1-Dimethylethyl 4-[4-[5-(aminoirainomethyl)-2-pyridinyl]-l- piperazinylJ-1- 
piperidineacetate and physiologically acceptable salts and solvates thereof, and 
4.[4-[5KAnunoinunomethyl)-2.pyridinyl]-l-pipetazinyl]-l- piperidineacetic add and 
physiologically acceptable salts and solvates thereof 
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12. Compounds as claimed in any of Claims 1 to II wherein the compound of formula (I) 
is in the form of a hydrochloiide, hydrobromide, sulphate, phosphate, benzoate, 
naphthoate, hydroxynaphthoate, p-toluenesulphonate, methanesulphonate, sulphamate, 

• ascorbate, tartrate, salicylate, succinate, lactate, glutarate, glutaconate, acetate, 
5 tricarballylate, citrate, fiimarate, maleate or sodium salt. 

13, A process for the preparation of compounds of formula (I) as defined in any of 
Claims 1 .to 12 or a physiolo^cally acceptable salt or solvate thereof, which comprises: 
(A) for the preparation of compounds of formula (I) in which R' represents a hydrogen 

10 atom; 

alkylating a compound of formula (II) 




(wherein R** represents a protecting group) followed by reaction with a source of 
ammonia; or 

(B) for the preparation of a compound of formula (I) in which R' represents a hydroxyl 
group; 

20 treating a compound of formula (HI) 




25 

or a protected derivative thereof with hydroxylamine or an acid addition salt thereof; or 
(C) for the preparation of a compound of formula (I) in which R* represents a hydroxyl, 
Cj^alkyl or 2,2,2-trifluoroethyl group, forming a thioimidate from a compound of formula 
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(II)fonowedbyreacdonv«thanairrineR'NH,(whereR'rq^ hydro^qr. C.>Igrl or 
2,2,2-trifluoroethyl); or 

(P) forming an imidate from a compound of formula (IV) 



3 

R 



r' 
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R 



av) 
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25 



(wfaereinR-representsaprotectii^groupyfonowedbytreatment with a source of 
ammonia or an amineRmC-hereR^ is hydroxy, C,.alkyIor2,2^-trifluoro^^^^^ 
(E) interconversion of a compound of formula (D into another compound of formula 0); 



(F) for the preparation of a compomid of formula (D in which R' represents a hydrogen. 
C,.^l or 2.2,2-tri&loroethyl and Z represents N; 
15 hy&ogoiating a compound of fonnula (Xn) 



2 a « 

R R R 



H 



(where R' is hydrogen. C„alkyl or2,2.2-4rifluoroethyl); or 

(G) optionaUy removing any protecting groups from a protected derivative of formula (I); 
with the formation ofapharmaceutically acceptable derivative, salt formation and 
resolution as optional steps subsequent to any of processes (A) to (G). 

14. A pharmaceutical composition comprising a compound of formula (I) as defined in 
any one of Claims 1 to 12 or a physiolo^-caUy acceptable salt or solvate thereof together 
with at least one physiologicaUy acceptable carrier or exdpienL 
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15. A compound of formula (I) as defined in any of Claims 1 to 12 or a physiolo^cally 
acceptable salt or solvate thereof for use in human or veterinary medicine. 

16. The use of a compound of formula (I) or a physiologically acceptable salt or solvate 
5 thereof as defined in any of Claims 1 to 12 for the manufacture of a medicammt for the 

treatment or phrophylaxis of thrombotic disorders. 

17. A method of treating a human or animal subject suflFering fi-om or susceptible to a 
thrombotic disorder, which method comprises administering to said subject an ^ective 

10 amount of a compound of formula (I) as defined in any of claims 1 to 12 or a 
physiologically acceptable salt or solvate thereof 
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